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OBITUARY—EDWARD J. KING. 
ee ee 

Again are we called upon to chronicle the death of a deservedly prom- 
inent and heartily esteemed member of the fraternity—in the person of 
Mr. Edward J. King, President of the Western Gas Association, and 
Secretary, Treasurer and Superintendent of the Jacksonville (Ills.) Gas 
Light Company. Although deceased had been complaining since mid- 
September last, it was only a fortnight ago that his malady assumed a 
phase that brought serious anxiety to his friends—typhoid fever was the 
disease for which he was being treated—but from that on the develop- 
ment of unfavorable symptoms was so rapid that nature yielded him up 
at an early hour on the morning of October 28th. That this sad news 
will shock the fraternity, particularly of the central West, but feebly 
puts it, for deceased, apart from being the executive head of the West- 
ern Association, enjoyed and firmly held the esteem of an imposing per- 
sonal following. With this brief preface, we place the following sum- 
mary of his honorable career before our readers. 

Deceased was born in Jacksonville, Illinois,on June 14, 1849, in what 
is now known as the old Bristow house—a veritable Jandmark of the 
city—and was the son of the late J. O. King, who passed away on April 
16, 1887. His preliminary studies were brought to a close in the public 
schools of his native city, after which he took a scientific course in the 
Illinois College, supplementing the latter by a special polytechnic course 
in an Eastern college. Having completed his education he returned to 
Jacksonville, where he engaged in mercantile business, meeting with a 
good share of success, meanwhile devoting much of his attention to as- 
sisting his father in the management of the Jacksonville gas works, 
which had long been in the care of the senior King. Increasing years, 
together with the rapid growth of the business of the Company, eventu- 
ally caused the younger®King, at the solicitation of his father, to give 
up all other pursuits to devote himself entirely to the gas business. To 
be absolutely correct, however, it must be remarked that deceased did 
remain a member of the local insurance firm of Doan, King & Upham, 
retiring therefrom when King senior passed away. 

Although we feel it to be unnecessary to comment, by way of explain- 
ing to the fraternity that the Jacksonville Gas Company was a well 
managed concern, on Mr. King’s ability as an engineer, it nevertheless 
should be said that his practice was of the most advanced sort, and that 
he was ever ready to listen to what even seemed to promise progress. 
While that willingness might lead others into danger, it rever was so 
with him ; for although radical perhaps in his wish for advance, a well- 
balanced mind, brightened by contact with the mercantile world, and 
sharpened by the training of youth continued through manhood, en- 
abled him to separate fact from fancy, and to reject that which was per- 
ilous. In proof of this we would cite an instance that occurs to us from 
one of the past meetings of the Western Association—the tin wedding, 
if we mistake not. The question-box at that meeting contained, among 
others, the following query: ‘‘ What is the best way to fight the electric 
light?’ To the surprise of many present Mr. King replied that the best 
way in his opinion was to operate gas and electric plantsin conjunction. 
Of course, as an exparte opinion that verdict might not be worth much, 
but as the Jacksonville Company had then actually been engaged in the 





supply of electric light for two years (1885), it had the convincing force 
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of practice behind it. This incident is merely given to show that while 
others were debating the practicability or good policy of thedual supply, 
King had already solved it for himself; hence that he was progressive 
and positively so. 

It is rational to suppose that such a man would be largely interested 
in the material prosperity of his native city, and a look through its re- 
cords amply bears out such belief. He had a large interest in the Jack- 
sonville Manufacturing Company; was a Director in the Daily Journal 
Company, and Secretary of the Business Men's Association. In 
his religious and social obligations and responsibilities we also 
find him where men are found. He was a vestryman of Trinity 
Church, a Trustee of its charitable fund, and ever ready to lend 
a helping material hand where honest poverty asked for aid. He was 
a prominent Mason, and was also affiliated with numerous other so- 
cieties having the promotion of some good for their object. 

Asa member of the Western Association, however, was where his 
light attracted the attention of his fellow gas men. He was one of 
those who, at St. Louis, Mo., on September 19, 1878—his esteemed father, 
the late J. O. King, being in the Chair—organized the Western Gas 
Managers Association, and his fealty to its best interests has never 
wavered. When the roll-call was read Ed. King was always on hand 
to respond to his name, and his time and counsel were ever at the As- 
sociation’s command. Further than that, his pen furnished food for fruit- 
ful thought on more than one occasion, as the Association's paper lists 
bear witness to. In the first year of the Western’s history Mr. King 
served on the Board of Directors, and then up to ’82 we do not find him 
occupying any of the executive positions, although the records teem 
with his services on various committees. In 1882 he filled the Secretary's 
chair in the absence of Lee A. Hall, and how well he acquitted himself 
there is a matter of hist:ry. In 1887 he was chosen to the office of Sec- 
ond Vice-President, going to the First Vice-Presidency in ’88, prepara- 
tory to his unanimous elevation, in 1889, to the office of President. 
Thus in a double sense is the Western bereaved, in that it loses a 
founder and its reigning President. Well do we remember with what 
acclaim his election to the chief office was received—but of what avail 
are these recollections. These memories are now in the first blush of 
our sorrow hardly fitted to fraternize with grief. 

He was also a valued member of the American Gas Light Association, 
having been elected to membership therein on the occasion of the eighth 
annual meeting, held in Chicago, 1880. While not so prominent 
in the affairs of the American Association, he was nevertheless a fre- 
quent attendant at its conventions, and always warmly welcomed, 
thereat. 

We will make no attempt at elaborating his record in connection with 
our common industry, for it is an open book to those who keep up in its 
history. Keen, discriminating, upright and able, his capacity as a gas 
manager had, although often severely tested, never been found wanting 
in scope. All that can be said is said when the simple statement is 
made that as the father was so was the son. 

His domestic life was of a piece with his public record—unstained and 
blameless. He was united in marriage on June 19, 1873, to Miss Ida 
Sawyer, daughter of Dr. C. K. Sawyer, of Jacksonville. His widow 
and four children—a son and three daughters—survive him, who 
mourn in all sincerity the loss of a husband and father in the truest 
sense of these endearing terms. 

The funeral services were conducted by the Rev. Mr. J. C. Fulton, of 
Boonville, Mo.; at Trinity Church, Jacksonville, and despite the short 
notice—it was necessary to cause the interment without delay—that only 
could be given, the edifice was thronged with mourners who represented 
every condition of Jacksonville's citizenship. In conclusion wecan but 
say, speaking for ourselves, as friend and fellow of deceased, that death 
has taken away from us in the person of Edward J. King a man whom 
it was a pleasure to know, and whose memory shall remain with us to 
the end. 

In connection with this brief history, we herewith append the resolu- 
tions that were adopted by the Business Men’s Association of Jackson- 
ville at the death uf their Jate associate and Secretary: 

I.—In the removal by death of Edward J. King, the Business Men’s 
Association of Jacksonville is made keenly sensible of the loss of an 
efficient officer; of an active and useful member; of a wise and faithful 
friend. 

II.—The Association recognizes the value of the services of Mr. King, 
as Secretary from the time of its organization; a position for which he 
was eminently qualified by a wide business acquaintance, a thorough 
understanding of the wants of our city, and by prompt and decided ac- 
tiou in the performance of every duty imposed upon him. 

III.—This Association desires to express its appreciation of the late 


Mr. King asan honored and worthy representative, at home and abroad, 


| 
| of our leading business interests, as a liberal and public spirited citizen, 


as a genial companion and a Christian gentleman. 
| IV.—Mr. King was a man of well-rounded and well-balanced char 
| acted; of broad intelligence; dignified and courteous in bearing, genial 
and social by nature and quick to respond to all demands looking to 
the welfare of our community or to the advancement of the good name 
and prosperity of our city. The loss of such a man is one that is shared 
by an entire community. The business men of Jacksonville desire to ex- 
press their sense of a personal loss in the death of Mr. King and to ex 
tend to his bereaved family their warmest sympathy. 

Resolved, That this paper be spread upon the minutes of this Associa- 
tion, and that the Secretary be instructed to send a copy to the family of 
Mr. King, and furnish one to the city press for publication. 


| 





DEATH OF FRANCIS M. ROOTS. 
——— 

Still another gap in the ranks has been caused by the death, on Octo- 
ber 25th, at his house in Connersville, Ind., of Mr. Francis M. Roots, 
whose inventions in certain mechanical lines have made his name world- 
famous—prominent among these inventions are the principles of the ro- 
tary exhausting and blower systems that bear his name. The following 
special press despatch, bearing date of October 25th, is all that we have 
at present respecting his decease : 


‘*‘ Francis M. Roots, a well known philanthropist, banker and invent- 
or, died at his home in Connersville to day, after a long illness. He was 
| taken seriously ill in London, England, about four weeks ago, but ral- 
ilied after arriving in New York. When he reached home it was 
| thought he would recover, but a serious relapse terminated all hope. 
Deceased was born in Oxford, O., on October 28, 1824, and was the son 
of a well-to-do farmer. He received his education in the Miami Univer- 
sity, and moved to Connersville in 1845, to establish a large woolen mill 
business, which, in connection with his brother, he conducted until 
about 1859, when he disposed of his interest and entered upon his career 
as an inventor. In 1860 he perfected the invention of the rotary blower, 
which is now in use at the Capitol, Washington, D. C., and in every 
Western Union office of any size in the United States. It is also exten- 
sively manufactured in Europe, Mr. Roots having large business inter- 
He was also the inventor and 





ests in England and on the Continent. 
manufacturer of Roots’ gas exhauster—known to the gas industry of the 
world—and Roots’ steam pump. He did not confine himself solely to 
the manufacture of his inventions, being President of the First National 
Bank of Connersville, of the Connersville Furniture Company, and in 
several other branches of business in Connersville and Cincinnati as 
well. He was a leading member of the First Presbyterian Church, and 
widely known for his charity, having given largely to the Western Fe- 
male Seminary, at Oxford, of which institution he was a Trustee at the 
time of his death. He leaves a wife and three children—Daniel T. Roots 
and Mrs. Dwight Johnson, of Connersville, and Mrs. Edwin Schively, 
of Philadelphia.” 





THE ANNUAL MEETING OF THE SOUTH-WESTERN AS- 
SOCIATION. 
_— 

It is with great satisfaction that we are enabled to announce with au- 
thority that at a meeting of the Executive Board of the South-Western 
Gas Association, held at Dallas, Tex., on October 22d—President Wm. 
Enfield, of Dallas, Vice-President A. E. Judge, of Austin, and 
Secretary-Treasurer ©. P. Russell, of Houston, being in attendance—it 
was decided that the date originally set for the next meeting of the Asso- 
ciation (to be held in Dallas) be changed from March 19 and 20 to March 
12 and 13, 1890. This action was taken so as to avoid a clash of dates 
with the Ohio Association, which will grant all members, as well as oth- 
ers wha desire to attend both meetings, sufficient time to effect their pur 
pose, and by means of one trip. Secretary Russell reports that the fa- 
vorable manner in which matters are progressing encourages the hope 
that a large attendance will convene in Dallas next March, not only of 
members of the Association, but of others who are interested in any way 
in the management of gas works. It is proposed that a ‘‘ Question-Box ” 
shall constitute one of the features of the gathering, and S\cr tury Rus- 
sell empowers us to invite the fraternity of the North and East to avail 
themselves of this opportunity of learning something of the gas indus- 
try as practiced in the great and growing southwest, and to afford the 
representatives of the latter section an opportunity of securing an ex- 
pression of Northern and Eastern views upon the best methods of pro- 
moting the gas business. 
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(Continued from p. 572.) 


Instruments for Measuring Radiant Heat. 
eee 


By C. V. Boys, F.R.S. 
LEcTURE III. 


Of the instruments for detecting feeble effects of temperature, the best 
known are those depending on the electromotive force set up in a metal- 
lic circuit composed of different metals when there is a difference of tem- 
perature between the junctions of the metals. 

The elementary metals may be arranged in a series, with bismuth at 
the beginning and antimony at the end, so that if a circuit is made of 
any two, an effective electromctive force will be found tending to send a 
current across the warmer junction from the lower to the higher metal 
in the series. The greater the difference of temperature, and the further 
the metals are apart in the series, the greater, in general, will be the ef- 
fective electromotive force. When the temperature differences become 
large, it will be found that the electromotive force is not exactly propor- 
tional to the difference, and in some cases not at all proportional—so 
much so that if the hot junction is heated, or the cool junction cooled, 
beyond a certain point, instead of an increase there is actually found a 
decrease of electromotive force. Though these departures from propor- 
tionality can be completely represented by the thermo-electric diagram 
of Prof. Tait, there is no occasion to consider this at the present time, 
for with such very small differences of temperature as we have to deal 
with in thermopiles and similar apparatus, the electromotive force is, as 
far as experiment can show, exactly proportional to the temperature dif- 
ference for any mean temperature, and the effect of such small changes 
of temperature as are met with in a laboratory from day to day, while 
very small, can, if necessary, be exactly allowed for. We may there- 
fore with propriety use the old-fashioned expression, aud say that the 
‘‘thermo-electric power ” of any pair of metals is so much, and that the 
further the metals are apart in the series, the greater is their thermo- 
electric power. Turning, then, to the tables given in the text-books, bis- 
muth and antimony being at the two ends, have a greater thermo- 
electric power than any other pair of simple metals. Iron and copper, 
which are intermediate metals, form, at ordinary temperatures, a com- 
bination of which the thermo-electric power is about one seventh of that 
of bismuth and antimony. 

It is impossible at present to give any reason why the several metals 
should have the thermo-electric properties that they are found to pos- 
sess. In the case of some of the alloys the properties are the reverse of 
what might be expected. Thus, though bismuth is the most positive, 
and antimony the most negative of the metals, an alloy composed of 
thirty-two parts bismuth and one part antimony is more positive than 
bismuth itself; though antimony is the most negative of the metals, and 
bismuth the most positive, and tin is nearly neutral, an alloy of twelve 
parts bismuth and one of tin is more negative than antimony. The first 
of these alloys, and one almost the same as the second, are stated by 
Lord Rosse to be the alloys which, at that time, Messrs. Elliot Bros. 
used in their thermopiles. 

I have, with the help of Mr. Burbidge, examined these two alloys, 
and find that at ordinary temperatures they have a thermo-electric pow- 
er one-third greater than that given by bismuth and antimony. They 
have this further advantage, especially over antimony, that they are 
both easily fusible, and can be cast in thin leaves between smoked glass 
plates. 

The electromotive force acting in a circuit composed of these alloys, 
when the temperature differences between the junctions is one degree 
centigrade, is about 1-sixty-thousandth of a volt. As this is an enormous 
electromotive force for a delicate galvanometer, an exceedingly small 
temperature difference can be detected. 

To still further increase the electromotive force it is usual to make 
thermopiles with a very large number of pairs of bars having their al- 
ternate junctions near together. Heat thus falling upon one side of the 
pile will warm the alternate junctions, so that the electromotive force 
due to all the pairs will be added together. In the pile now on the table, 
made by Elliot, there are eighty pairs of bars, and these are packed into 
a space only-two centimeters square. Each bar has a section of about 
2 x 1 millimeter. 

As an example of the sensibility of the thermopile, I may give the fol- 
lowing results obtained with the ordinary standard apparatus, namely, 
the thermopile referred to above, and an Elliot reflecting galvanometer 
of low resistance made to be used with the pile. When the magnet was 
so adjusted that the needle had an oscillation of six seconds, the heat 
from a candle flame at a distance of five feet produced a deflection of 
110 millimeters of the spot of light, on a scale one meter from the mir- 











ror, that is with the reflecting cone in position. Without the cone the 
deflection was 31 millimeters. The candle flame is perhaps not a very 
scientific or exact source of radiant heat, but it is very convenient, and 
serves well when the object is to compare one instrument with another. 
If an improvement in an instrument is of so slight a character that the 
small variations of heat radiated from the flame of a candle of any def- 
inite make are liable to mask its effect, then the improvement cannot be 
of much consequence to anybody ; but if by any means an instrument 
can be made ten or a hundred times more delicate, then the greatest var- 
iations in the candle flame will be insufficient to materially affect this 
proportion, and so, for practically testing the value of an instrument, 
there is no occasion to set up a more constant source of radiation. 

I have given the results obtained with the standard apparatus so as the 
more readily to trace the value of more modern development. The re- 
sistance of all the bars of the pile and of the wire of the galvanometer, 
though not very great, is one of the factors that determines the strength 
of the current. If by any means the resistance could be reduced, the 
current would be increased in the same proportion, that is if the temper- 
ature difference remained the same. 

Professor Forbes has devised a simple instrument, which he calls a 
thermo-galvanometer, in which the resistance is reduced enormously. 
He reasoned as follows: Imagine one pile of 20 pairs, and a second 
having the same outside dimensions, but consisting of one pair; then 
for any temperature difference, if the electromotive force and resistance 
of the pair are each called unity, the electromotive force of the pile 
would be 20, and its resistance 400. Now, since the resistance of the 
galvanometer most suitable for any pile is equal to that of the piie, the 
total resistance of the pile and galvanometer should be 800. If now the 
two ends of the pair are united, and not connected to a galvanometer at 


. 20 Si 
all, the currents in the two cases should be, by Ohm’s law, 300 = 40 2 
’ a | , 
the case of the pile and galvanometer, and = 1 in the case of the 


pair ; so that with a simple pair the current should be 40 times as strong 
as with a pile of 20 pairs and a galvanometer. On the other hand, 
since there are many turns of wire in the galvanometer, the current 
may go round the needle so many times as to more than compensate 
for its feebleness ; and though the simple pair so formed as to inclose a 
needle may not be more sensitive than the usual pile and galva- 
nometer, yet on account of its great simplicity and cheapness it may 
be of value in some cases. 

The form which Professor Forbes gave to his pair is shown in Fig. 9, 











from which it will be seen that the sectional area of the metal is very 
great in all parts except at the face which is to be exposed to radiation. 
This face is filed away until the linear junction so formed is so thin that 
with further filing there would be risk of destruction. The face is then 
blackened so as to make it absorb heat freely. A hole drilled through 
the upper block allows the needle and mirror, which hang within the 
cylindrical hole iv the block, to be supported by a thread from above. 
Messrs. Nalder Bros. have kindly lent me one of these instruments of 
their make, which Mr. Burbidge and I have examined. Whether thisis 
a good sample of the instrument I do not know, but in sensibility the 
instrument is far behind the thermopile and galvanometer. That it does 
not come up in sensibility to the value that the consideration of Ohm's 
law alone would lead one to suppose is due to the following causes. In 
the first place, whatever is done to reduce the electrical resistance of the 
bars applies also to their thermal resistance, and so, since this also is re- 
duced to the greatest extent possible, the heat which falls on the hot 
junction can escape freely, and so the hot junction is not made so hot 
by the absorption of heat at a given rate as it would be if the thermal re- 
sistance were greater. Again, when an electrical current passes in a 
thermo-electric circuit heat is carried from one junction to the other by 
the current, and the quantity of heat which is so carried is proportional 
to the current strength. Since the current density in Prof. Forbes’ in- 
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strument is at least twice as great as in the usual arrangement, heat is 
electrically carried from the hot to the cold junction at at least twice the 
rate for a given temperature difference ; and so, if this were the only 
cause of equalization of temperature, the hot junction would be heated 
to less than half the extent above the cold that it would be if the current 
density were at the usual rate. However, I do not think this electrical 
transfer of heat is important in comparison with that due to ordinary 
thermal conductivity. 

The only point in which my experience does not confirm that of Prof. 
Forbes is in the dead beat character of the instrument. He states that on 
account of the small resistance of the block of metal in which the needle 
is suspended, the electrical currents induced by its motion are sufficient 
t» make it dead beat. The instrument that we examined showed by no 
means a large decrement; in fact, the great number of oscillations of 
the needle were a serious inconvenience. 

Now, returning to the ordinary pattern of thermopile and galvano- 
meter, the question is worth asking whether it is capable of improve- 
ment. Are the number of bars that the instrument maker happens to 
have employed the best number? Are the number of windings and the 
thickness of the wire in the galvanometer the best for the purpose? At 
first let the space filled with the thermo-electric metal in the pile, and 
the space round the needles in the galvanometer filled with wire be sup- 
posed constant, then there are two problems each of which has the same 
answer. They are, given a thermopile find the best galvanometer, and 
given the galvanometer, find the best thermopile. Let nothing be al- 
tered except the number of pairs in the pile, or of turns in the galvano- 
meter, then all other kinds of variation, due to conduction of heat, ra- 
diation, ete., or to the magnetism or movements of the needle for the 
time do not exist. 

If the pile is made with twice as many bars, its electromotive force 
will be doubled, but its resistance will be increased in a fourfold ratio. 
The increase of resistance is objectionable, while the increase of electro- 
motive force is the reverse. There must be some number of bars which 
will be most advantageous. This is the case when the resistance of the 
pile is equal to the resistance of the galvanometer and connecting wires. 
The solution of the converse problem is the same, the number of turns 
and size of wire should be so chosen that the resistance of the galvano- 
meter should be equal to the resistance of thermopile and connecting 
wires. These results are not quite true, because of the electrical trans- 
fer of heat, known as the Peltier effect already referred to. On this ac- 
count the galvanometer resistance should be slightly higher than the re- 
sistance of the thermopile, but the heat transfer due to this cause is, as 
already mentioned, small in comparison with that due to thermal con- 
duction. 

The solution found at present is only relative. Given a galvanometer 
the best pile may be found, or givena pile the best galvanometer may 
be found ; but we do not yet know whether both should have many 
bars and turns of wire, or a few bars and turns. Judging by the prac 
tice of instrument makers, who crowd eighty pairs of bars into so small 
a space, a great number would appear to be best. 

Now, imagine a thermopile and galvanometer exactly suited to one 
another, and a second pair of the same pattern in every respect, except 
that they have just half as many bars and half as many turns of wire, 
each filling, of course, the same space. Then the total resistance in the 
second case will be one-quarter the resistance in the first, while the elec- 
tromotive force will be one-half; the current, therefore, will be twice 
as strong, but as it goes round the needle only half as many times it will 
produce exactly the same effect. 

This is a really true comparison, for the Peltier effect, heat conduc- 
tion, radiation, ete., are the same in both cases, it therefore follows that 
since half the number of bars and turns is equally good, the same will 
be true of half the number again, and so on, until there is either only 
one pair of bars in the pile, or only one turn of wire in the galvanome- 
ter. It would, therefore, appear that all the trouble and expense of 
making so many pairs of bars in a thermopile is a waste, and that one 
pair is just as good asa million. This result.is only true so long as the 
resistance of the connecting wires is sufficiently small to be neglected. 
If, as is sometimes necessary, the thermopile is some distance from the 
galvanometer, and if also flexible wires are essential, then, owing to the 
resistance of the connecting wires, many bars should be used, for just as 
they are increased in number does the resistance of the connecting wire 
interfere less and jess. There is another reason of greater practical im- 
portance why many bars are advantageous, and that is that as the work- 
ing electromotive force of the pile is increased, so, in proportion, do ac- 
cidental electromotive forces produce less disturbing effects. For in- 
stance, at every binding screw there is a thermo-electric junction, at 


handling, ete., set up electromotive forces which may be exceedingly 

troublesome. Or, again, if the connecting wires are any of them apt to 

swing about, each one in cutting through the earth’s magnetic field wil! 

cause an electromotive force to be set up which may largely disturb the 

galvanometer needle. 

It is only in the cases where these disturbing causes are met with that 

any advantage is gained by the use of a large number of bars. If they 

can by any means be avoided, then a single pair of bars does just as 
well as a large number. 

The next thing to consider is whether the single pair, which is as good 

as a pile of eighty pairs if the galvanometer and connections are prop 

erly arranged, and which is at present supposed to occupy the space of 
eighty pairs of bars of the usual size, can be made more effective by in- 

creasing or decreasing its sectional area, its length remaining the same. 

Let it be reduced until it is half the thickness and half the breadth, then 

its resistance will be four times as great as it was, and the galvanometer, 

altered so as to have four times the resistance also, will have twice the 
number of turns. If it is possible to concentrate all the heat which 
would have fallen on the larger surface, also upon the smaller, then, 

since practically all the heat which falls on the hot junction is carried 
away by conduction, by radiation from the face, and by the Peltier ac 

tion of the current, which each now go oo at one-quarter the rate for 
any given difference of temperature, the hot end will acquire four times 
the excess of temperature ; the current, therefore, will be the same, but 
it goes round the needle of the galvanometer twice as often, and so the 
deflection will be doubled. In the same way, if the bars are made ten 
times as small each way, the deflection will be ten times as great. 

If, on the other hand, the bars received the proportion of heat due to 
their smaller surface—that is, one-quarter and one-hundredth in the 
two cases—then the deflections would have been one-half and one-tenth 
instead of two and ten. 

Lord Rosse has obtained the effect of concentrating on the ends of 
small bars the heat which corresponds in quantity to the area of large 
bars by simply soldering the ends of a pair of very thin bars to the cen 

ter of a thin disc of copper, the opposite face of which is blackened to 
receive the radiation. He found that with thin copper dises half an inch 
in diameter there is hardly any loss of effect, owing to the want of per- 
fect heat conductivity in the copper. This plan has the further advant- 
age that the soldered surface or junction is on the heated surface, and 
not, as usual, buried to a depth of a millimeter or so in the pile. In the 
latter case a superficial warming gives rise to currents which partly re- 
turn at the back of the warm junction, so that the full current to the 
galvanometer is not produced until the pile is heated to the bottom of 
the junctions. Lord Rosse fully realized the advantage of small bars, a 
single pair of which he has used in his investigations on the heat of the 
moon. He has experimentally verified the conclusions which he found 
theoretically to be necessary, namely, that as the bars are made thinner 
the junction not only produces a greater effect upon a suitably arranged 
galvanometer, but, in addition, the final temperature, and therefore the 
steady current is much more rapidly developed. 

For some purposes the smallest heat receiving surface is sufficient, as 
in the experiments of Dr. Huggins and Dr. Stone upon the heat of the 
stars. In this case the image of the star produced in the telescope is so 
small that all the heat can be brought to a surface no larger than the 
point of a pin, so here especially is a single pair, and that as fine as pos- 
sible better than any pile. 

By this reduction in the size of the bars one of the disturbing elements 
in the argument that has been used is made of less importance ; I mean 
the effect of the resistance of the connecting wires. If the bars could 
be made so fine that their resistance would be equal to that of an ordin- 
ary pile, then the resistance of the connecting wires would, for the pur- 
pose of comparison, be elimiuated. 

Wishing myself to put this argument to the test of experiment, I de- 
vised and made a special form of junction on Lord Rosse’s plan, but with 
bars made of the alloys already described far finer than have been used 
before. They have a section of about one-twelfth of a millimeter each. 
They are soldered at one end to a piece of copper foil about one-third of 
a square centimeter in area, and at the other end two large pieces o! c p- 
per foil, separated by mica and pressed together. This is teensure thst 
the unexposed ends of the bars shall be at the same temperature, aid 
that any uncertainty due to heat brought to one bar more i...un the ov her 
by the connecting wires shall be eliminated. As the bars are sv fine that 
they could not carry the copper foil without risk, amounting almost to 
certainty, of being broken, I have had to support the copper foil inde- 
pendently by slinging it on stretched fibers of spun glass. These hold it 
securely, but do not carry heat away from it to any appreciable extent. 





which accidental temperature changes, due to hot or cold draughts, 





Connecting this junction with the galvanometer that was made for use 
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with the pile of eighty pairs, a galvanometer which is not at all suitable, 
we found that a candle flame five feet away produced a deflection of 
eleven millimeters, or one-third of the deflection produced by the pile. 
The exposed surface was, however, only one-twelfth of that of the pile. 
It appears, then, that the pair with an unsuitable galvanometer did four 
times as well as the pile with its own galvanometer. 

Mr. C. C. Hutchins has given a short account of an instrument 
which is simply a junction of steel and copper ribbon 1 x .03 mm. at 
the focus of a concave silver or glass mirror eight millimeters in diame- 
ter. He states, as a record of its performance, that the hand held six 
inches away produces a deflection of 30 divisions, and a lighted match at 
six feet drives the needle to the stops. I do not think Mr. Hutchins has 
done justice to the idea, for with such metal as steel and copper he might 
have made them far thinner, or with a thickness but little greater he 
might have used the alloys of bismuth, which have a thermo-electric 
power seven times as great. 

It is necessary to use a galvanometer with a thermopile, and the deli- 
cacy of the former is just as important as the proper construction of the 
latter. In the first place, assuming that the ordinary form of galvano- 
meter is to be used, the question arises, with what size of wire should the 
coils be wound? What is required is that the galvanometer should be 
so wound as to have some predetermined resistance, and yet have as 
many turns of wire as possible, especially near the inside, where each 
turn produces a far greater effect than one of the outer turns. Clerk 
Maxwell has shown that so long as the insulating layer occupies a small 
proportion of the space filled by the wire, which is nearly true in low 
resistance galvanometers, or that it has a thickness proportional to the 
thickness of the wire, the best effect is obtained when the diameter of the 
wire is made tovary indirect proportion to its distance from the axis. A 
coil so wound is said to be graded. Of course, in practice, a new size of 
wire is not taken for every layer, but a few sizes are employed in their 
proper places. 

The next question that may be asked is, why should the ordinary size 
of coil be selected? Why should its interior or exterior limits be just 
those commonly used? Imagine two coils geometrically similar in all 
respects, but one of four times the dimensions of the other, then the 
number of turns in each will be the same, the resistance of the small 
one will be four times as great as the resistance of the large one, and the 
magnetic field at the center of the small one will for a given current be 
four times as great as the field in the large one. Now, to make the coils 
strictly comparable, they must each be made of the same resistance. If 
the number of turns in the small one is halved, the resistance will then 
become the same as the resistance of the large one, and so the same cur- 
rent will be sent through it as through the large by any pile with which 
it may be connected. The magnetic field at the center, however, will 
now be twice asstrong in the small as in the large coil, and therefore the 
deflection will be twice as great. If the space occupied by both coils, so 
formed as just to fit within one another, were filled with wire, graded, 
and of such a size as to have the same resistance still, then the magnetic 


field at the center would be y 5 or 2.24 instead of 2, that of the large 


one alone being considered unity; sothe relative deflections produced in 
the three cases and the weights of the coils would be: 


Large coil. Small coil. Both- 
Deflection.......... ie Soto Peds ees 2.22 
UII 6 oo s'064s-000 eer Mets aees 257 


The figures given for the double coil hardly represent the best that could 
be obtained with such an extended coil, because the shape is not of the 
best ; but, while a slight advantage could be gained by employing also 
the best shape, the figures are sufficient to show what a great advantage 
is obtained by reducing the interior of the coil, and how little is gained 
by enlarging it outwardly. 

Since the needle or needles of the galvanometer must be suspended 
within the coils, it is evident that it is not possible to reduce the aperture 
in the coils withqut at the same time reducing the needle also. The 
question then arises whether shorter needles have any advantage. If 
the needles are reduced to half their length their moment of inertia will 
be reduced to one-eighth of the previous amount, whilethe magnetic mo- 
ment will be reduced to one-half, or perhaps to rather more than half. 
lf the controlling force which brings the needle to rest, whether due to 
a magnetic field or to torsion, is so modified as to give any definite peri- 
od, then it will have to be proportional to the moment of inertia, and 
will, therefore, in the case of the short needle, be one-eighth of what it 
would have to be in the needle of double length ; the consequence is 
that under these conditions—that is, of definite period—a given current 
in the coils will produce a deflection four times as great in the smaller 





that is, to — of the original size, then resistance and period remaining 


the same, the deflection due to a given current will be ¥ n’. The only 
reason why this general reduction of dimensions has not been made be- 
fore is that as the needles are made smaller or shorter, the irregularities 
of the silk suspension become of greater importance, so much so, that 
with needles only half the length, and with the same period, the dis- 
turbance would be eight times as great, and so for other dimensions in 
the proportion of the inverse cube. As it is, with the ordinary size of 
needle used in the galvanometer, the effect of the silk is sufficiently ob- 
vious with slow periods, and so no good would result from further re- 
duction, but rather harm. On the other hand, with a quartz fiber, the 
full advantage of the smallest galvanometer that can be made is readily 
obtained. 

There is another question in connection with the galvanometer, namely, 
is it best to use an astatic combination or a single needle. If the astatic 
needles are each placed as usual within coils, then in a low resistance gal- 

1 

vanometer the deflection would be only v9 or about 0.7 times as great, 


as it would be if the same current were passed round a single coil of the 
same size, and of the same resistance as the two with only one needle, 
provided the period of oscillation remained unchanged, or with a second 
needle outside the coil, the defiection would be rather more than half of 
this latter result. I have here supposed that the moment of inertia of 
the mirror is not more than a small fraction of that of the needle. 

To put these conclusions to the test of experience, I have made a very 
small galvanometer, with a coil about the size of a three penny bit, with 
a triple needle within it. The needle was rather less than three-six- 
teenths of an inch long, and weighed, with a mirror and connecting 
stem, less than three-quarters of a grain. This was suspended by a fine 
quartz fiber three inches long, and I had no difficulty, partly by screen- 
ing and partly by a counteracting magnet lying on the table, in almost 
immediately producing a period of as much as ten seconds. This little 
galvanometer was connected with the thermo element already referred 
to, which was exposed to a candle at five feet. The deflection obtained 
when the period of oscillation was about seven seconds was 67 mm., 
while with a period of ten seconds it was 126 mm. Since the heat re- 
ceived is exactly one-twelfth of that which would fall on the pile placed 
at the same distance which produced a deflection of 31 mm. on the 
standard pattern galvanometer, it is evident that with the same amount 
of heat the standard instrument would have produced a deflection of 
2} mm. only, and so it appears that the combination of simple element 
and very small galvanometer is from 26 to 50 times as sensative as the 
much more elaborate and expensive apparatus which is always used. 

Though a single needle or a group of needles is certainly preferable 
to an astatic combination, where sensibility only is the object, or where 
disturbing magnetic changes do not occur, there is a great practical ad- 
vantage in using an astatic system in most cases, because if there is a 
slight magnetic disturbance, whether due to natural causes or to the move- 
ment of iron in the neighborhood, the effect is by no means so marked 
when an astatic, or nearly astatic, combination is used, as when a sin- 
gle needle is suspended in a field where the earth’s magnetism has been 
almost entirely neutralized by an adjustable magnet. 

There is one other consideration on which I have at present only very 
lightly touched, and this is the time that elapses after the heat falls upon 
the instrument before a fairly steady reading can be obtained. This is 
generally determined by the mass of the junction or junctions which 
have to be heated. These go on rising in temperature until the loss of 
heat is equal to the gain. The greater the mass the longer in general is 
the time that must elapse before a steady temperature is obtained. In 
some cases, especially when the galvanometer needle has a long period 
and a slight logarithmic decrement, and when the mass of the thermo 
junction is but small, the time of coming to rest may depend chiefly on 
the galvanometer. 

Mr. Burbidge and I have determined this time in the case of the var- 
ious instruments referred to in this lecture. The figures are of necessity 
mere approximations. They are: 


Seconds. 
Thermo-galvanometer ...........ccceccscsecccccccces 200 
Elliot's pile and galvanometer.................0ee00-- 120 


The small thermo-element and Elliot’s galvanometer.. 30 
The small thermo-element and the small galvanometer 60 


These figures are important, not so much because if an instrument re- 
quires twice as long before a reading can be obtained than another it 
will also require twice the quantity of heat on this account, but because 
time is a very important factor when heat measures have to be made 





needle. If both coil and needles are reduced in the same proportion, 
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under the usual variable conditions. If a measure can be made in half | piers of the larger houses this is not perhaps so severely felt, either on 
the time, the uncertainty of the position of rest due to changes of tem- | the score of inconvenience or expense ; for it is, I am glad to say, becom- 
perature which cannot be prevented, is certainly on the whole not more | ing the practice with builders to put into the better class of houses the 
than half what it would be in the double time—it may be even less—and | necessary pipes and connections at the time of building, and to apply to 














so the accuracy or degree of trustworthiness is greater in proportion as 
the time which it is necessary to wait is less. 

Mr. Burbidge has prepared the following Table, which shows in 
round numbers at a glance the value of the several combinations 
described in this lecture: 





Actual Deflection. Deflection. 
Deflection. Heat Rec'd Heat = time 


$ is 1's 


Thermo-galvanometer (with cone) 
[2% 





si (without cone)....... | gy \ } 
Elliot pile and galvanometer (with cone).... 34 4 + 
7 <4 va 2 (without cone)....) 1 1 1 
air with Elliot galvan’met’r) ._. i 4 174 
: small ¥ (without cone). 9 24 48 





The falling off of the figures in the second and third columns, where 
a refiecting cone has been used, shows that it fails to usefully reflect all 
the heat which falls upon it. It ought never, in my opinion, to be used 
when definite results are required. I do not lay any stress upon the ex- 
act value of these figures, especially those in the third column; but, tak- 
ing the ordinary apparatus without a cone as the standard of reference, 
the figures are sufficient to confirm the conclusions to which the argu- 
ment which I have followed in this lecture has led. 

(To be continued.) 








Mr. J. W. Helps on Extending the Consumption of Gas. 
a 

The following is a summary of a report, made by Mr. J. W. Helps, 
Engineer of the Croydon (England) Gas Company, to his Directors, in 
respect to plans matured by him for increasing the consumption of gas 
in that district. Premising our extracts by remarking that we are in- 


debted to the London Journal for the same, Mr. Helps introduces his | 


theme by calling attention tothe powerful rival which coal gas now 
finds in oil, the increased employmentof which for the lighting of shops, 
public houses, etc., in Croydon has been very noticeable. This has, of 
course, affected the consumption of gas, although there had not at the 
close of last year been any falling off. Comparing that year with 1883, 


there had, in fact, been an increase of 10.32 per cent. in the number of | 


consumers, and of 26.50 per cent. in the quantity of gas burnt by each 
of them. Mr. Helps gives some statistics for the six years, 1883-8, which 
show that the position of the Company at the date of his report was due 
rather to the increase in the quantity of gas used by existing consumers 
for purposes other than lighting than to the spread of the use of gas as 
an illuminant. That there was room for an increase in this direction is 


shown by the fact that out of about 16.500 houses in the Company’s dis- | 
trict, gas was used in about 6,000 only, leaving 10,500 upon which to | 


work. In 1883 there were only 246 cooking stoves on hire; in 1888 
there were 778, or more than three times the number. These are quite 
independent of the stoves purchased outright either from the Company 
or from other dealers. When Mr. Helps made his report there were in 


addition a large number of heating stoves and gas fires in use, as well | 


as upwards of 40 gas engines. He took 60 cases at random, and found 
that the average increase in consumption per customer due to the adop- 
tion of gas for cooking and heating purposes was 61 per cent. This ex- 
plained the high increase on the average consumption, and to his mind 
pointed out two things—that not only were the Company failing to in- 
troduce gas to any extent into houses not previously supplied with it, 
but were actually losing part or the whole of the custom of those con- 
sumers who had already purchased it. 


consider the reasons for this stateof things, and the best means of effect- | 


ing an improvement therein. 
tions as follows: 


Mr. Helps proceeds to discuss these ques- 


In the past there is no doubt that gas companies have practically held | 
a monopoly in the lighting trade; but to-day such is no longer the case. | 


Oil is cheaper, better and safer ; and the lamps in which itis burned are 


so vastly improved that there is no gainsaying the fact that lighting by | 


oil is at least as cheap and as effective as lighting by gas by the ordinary 
and old-fashioned methods. 


ants? It appears to me that, so far, they have not done so, or, if at all, 
to only a trifling extent. 
There are so many hindrances placed in the way that frequently it is 


a matter of no small difficulty to obtain a supply of gas. With the occu 


It behoved them, he thought, to | 


But have these facts been realized by gas | 
companies, and have they arrived at the conclusion that they mustenter | 
into active and commercial competition with rival purveyors of illumin- | 


|the Company for a service pipe. But in smaller houses, such as those 
in the occupation of respectable artisans, etc., how difficult and expensive 
does the matter become. The house has to be fitted up, the service pipe 
| laid in, and probably a deposit paid, before the would-be consumer can 
obtain his light. This necessitates a considerable outlay—probably more 
| than the tenant can afford. Nor does the inconvenience end here. The 
| gas account is collected quarterly, and, as a rule, the sum owing at the 
end of that period is a comparatively large one, and more than the con- 
| sumer is able or willing to pay at the time it is demanded ; for, in nine 
| cases out of ten, such a thing as putting by a certain sum for this pur- 
| pose weekly has never been thought of, or, if thought of, acted upon. 
What a difference in the case of oil. A man purchases a good lamp 
| for a few shillings, and his weekly supply of oil is brought to his door. 
|Of course, it is well known that his trouble does not end here ; for he 
| has still to pay a certain amount of attention to the lamp daily. But 
surely it must be owned that the process of obtaining his light is infin- 
| itely simpler and far less expensive than it is with gas. Then take the 
| case of a shop or public house. The tenant has gas, but wishes fora 
| more brilliant effect than he is able to obtain from it as consumed through 
| the ordinary burners. He probably has not many inquiries to make, or 
‘takes much trouble in carrying out his desire. An agent of some oil 
| merchant, or firm of oil lamp makers, calls upon him ; and by offering 
| him liberal terms of payment, and by drawing a vivid picture of the ad- 
| vantages to be obtained, succeeds in selling him a handsome lamp, 
|which in a short space of time, and at little expense or trouble, he 
has hanging in his shop or bar, throwing utterly into the shade the 
puny efforts of the poor gas burners, and naturally giving rise to the 
assertion that oil is both a cheaper and a more effective illuminant than 
gas—it being, of course, lost sight of that the very highest development 
of oil lighting is here being compared with a somewhat old-fashioned 
and crude method of gas illumination. Meanwhile the gas company 
has been content to look on at this process of substitution—suggesting no 
|advice and making no offers of assistance toward obtaining an even bet- 
| ter and cheaper effect through the medium of its own commodity. Of 
| the after inconveniences of the oil lamps I will say nothing. Sufficient 
| be it that the shopkeeper or the publican has obtained, with little diffi- 
| culty, an excellent light, and that this light means the diminution of his 
| gas account. 
| I think I have shown that it is much easier and less costly at the out- 
| set to obtain a light by means of oil than by gas. So far I have said 
| nothing about electricity, as in Croydon but little has yet been seen of 
this powerful but expensive illuminating agent; but I believe that the 
same means which will, in my opinion, stop the spread of oil, will pre- 
vent the adoption of the electric light to an appreciable extent. 

I will first deal with the supply of gas to those houses which are 
without it, and more especially those of a yearly rental below £30 per 
annum. Of these there are in Croydon a large number, and compara- 
tively few of them (only about 21 per cent.) are occupied by consumers 
of gas. It may be urged that the occupiers of the smaller houses—for 
instance, respectable artizans—are undesirable as customers, not being 
permanently resident. But I find that those workmen whose habits are 
somewhat migratory do not themselves rent houses, but usually lodge 
with those who do; and it is with these latter that I propose to deal, and 
in the following manner. I would suggest that the Company should 
offer to supply and fix the necessary pipes and fittings to any house of 
a certain size from the occupier of which an application had been re- 
ceived—of course, upon the fulfilment of certain conditions. Now, the 
|cost of doing this, including a three-light meter, one pendant for the 


| front room, another for the back room, one bracket for the kitchen and 
|another for the passage—all the burners being governed—would be 
‘about £3 10s. These fittings would be of uniform pattern, and stamped 
| with the Company’s initials. A sum of 8s. per annum would cover the 
| rental of the above fittings and meter, and would necessitate a charge of 
| 2d. per week, or 8d. a month. The fitting need not be undertaken by 
the Company’s workmen, but might be let to a respectable and capable 
fitter or firm of fitters, who would, of course, be empowered to carry out 
on their own account any further work which the occupant might de- 
sire in addition to that which I have specified. To encourage the use of 
gas for cooking, I should like to see a small cooking stove sold to the 
consumer upon easy terms, and fixed without charge, or even lent free 
of cost. In an ordinary artizan’s house it is estimated that the yearly 
account for gas consumed, including the before-mentioned 2d. per week, 
would be a little over £2. Of course, in all cases it would be advisable 
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to get the written consent of the landlord before interfering with the 
house, and his acknowledgment that the fittings and fixtures were the 
property of the Company, and not liable to seizure under distraint for 
rent. The accounts would be collected monthly, or even weekly; and | 
I would suggest that this should, at any rate at first, be done independ- 

ently of the ordinary collectors. For instance, the inspector would take 

the index of the meter, hand it in at the office, where the account would 

be made out and returned to him for collection. This could, I think, be 

done at odd times, and without much interference with his other work. 

The mode of payment might be by a commission, say, of 5 or 2} per 

cent. The consumer would sign a weekly contract; so that the Com- 

pany could, in the event of payment being delayed, close the account at 

short notice. There are in the market several prepayment meters, the 

use of which provides for the sale of any desired quantity of gason pay- 

ment being made in advance. This amount cannot be exceeded until a 

further payment has been made; and a very simple contrivance has 

been invented and patented by Mr. WW. A. Valon, of the Ramsgate gas 

works, which promises to fulfil all requirements. Should this be borne 

out in practice, I would certainly recommend that meters of this de- 

scription should be adopted in place of the monthly or weekly collec- 

tions mentioned above. In the event of these suggestions being carried 

out, it would be well to advertise the proposals in the local press, etc., 

and to let it be known that the experiment would be made with only a 

certain number of houses—say, 100 or 200—and that applications would 

be attended to in the order in which they were received. 

I then come to the question of providing improved lighting in those 
establishments where provision is already made for obtaining the neces 
sary supply. I have before referred to the method adopted by purvey- 
ors of oil and oil lamps; and I would certainly recommend that the Com- 
pany should follow somewhat on the same lines. The ordinary con- 
sumer fails to discriminate between a poor light arising actually from 
the bad quality of the illuminant, and one caused by the improper com- 
bustion of a gas of good illuminating power in a faulty burner or under 
unfavorable conditions. The one phrase, ‘‘bad gas,” is applied in both 
eases. And here I cannot refrain from remarking that much harm is 
done to gas companies by the utter ignorance of the principles of their 
trade displayed by many so-called gas fitters, who, on being called in to 
investigate a complaint of a bad light, are frequently unable to recog- 
nize its real cause, and accordingly cover their ignorance by wild state- 
ments about the quality of the gas, and the prevalence of similar com- 
plaints. In nine cases out of ten, the Company’s inspectors are able, by 
pointing out some defect in burners, globes or fittings, to prove the fal- 
lacy of such remarks; and either to provide for the consumer a sufficient 
illumination, or to point out to him the means by which such a result 
may be obtained. 

Now, it is a fact that by simply changing the burner, or the burner and 
globe, it is possible to cause 5 feet of so-called 15-candle gas to give alight 
equal only to 5 or 6 candles, or to increase it to that of 50 or 60 candles ; 
and thus, in the eyes of the consumer, to produce from identically the 
same article a bad light, a fairly good one, or an excellent or even bril- 
liant illumination. But how are our customers to obtain the benefit of 
this fact? Well, my opinion is that our companies should take steps to 
provide a place where various kinds of burners could be exhibited, 
tested, and compared, and advice given as to the description most suited 
for the special requirements of the consumer. Again, it behoves the 
Company to deal very liberally in the matter of burners—to sell them 
as cheaply as possible, if not to actually give away the cheaper kinds. 
With regard to the more expensive burners—such as the Wenham, 
‘* Meteor,” Schulke, Siemens, etc.—I believe much good would arise 
from actually canvassing for orders amongst publicans, shopkeepers, 
etc., and making offers to provide and fix these burners on approval. I 
may say that we have already tried this on a small scale, and almost in- 
variably the burner has been retained, and not unfrequently others have 
been ordered—in many instances to the exclusion of oil-lamps, till then 
in use. Easy terms of payment might be offered—say, the addition of 
a certain sum to each quarterly account, to provide for the full payment 
within a specified time. This sum would also cover the bare cost of fit- 
ting if thought desirable. 

Then comes the question of gas for cooking, heating, motive power, 


etc.;and I think there are few towns where greater progress in this | 


direction has been made than in Croydon. This is, in my opinion, due 
in a great measure to the liberal policy adopted in letting out stoves on 
hire and fitting them up free of cost. In 1880 we had on hire 104 stoves; 
and in 1884, 277. In 1885 we commenced the system of fixing them 
free; and in the same year we held an exhibition of gas apparatus. In 
consequence, at the end of the year we had on hire 524 stoves; showing 
an increase over 1884 of 247 stoves, or eight times the increase of 1884 








over 1883—viz., 31. On Dec. 31, 1888, the number had reached 778. 
These figures are, as already mentioned, entirely irrespective of those 
stoves either sold direct by the Company or purchased from other deal- 
ers. But when it is remembered that we have upwards of 6,100 con- 
sumers, and frequently one consumer has several stoves, it will be seen 
that there is considerable room for improvement. 

Mr. John Somerville, in his presidential address to the members of 
the Southern District Association of Gas Engineers and Managers, in 
February last, said that during the summer of 1888 the South Metro- 
politan Gas Company held 20 exhibitions, with the result that the net 
increase of cooking stoves in use over the previous year was 2,192, or 
more than double the increase of 1887 over 1886. About 860 direct 
orders were received at these exhibitions; and during the last three 
months of the year, 257 heating stoves were sold direct from the Old 
Kent Road Offices. Now, I certainly think that another exhibition of 
gas appliances would be a great benefit to the Company, and would be 
the means of giving a much-needed impetus to the letting outand selling 
of gas cooking and heating stoves, etc., in the district. [This exhibition 
has since been held, with excellent results, and a large show-room, etc., 
is being erected.| But it is not enough to show the people who attend 
the exhibition the various appliances, and to tell them what can be done 
by their use. Something more is needed to keep the matter constantly 
before the public; and I cannot help reverting to a report I presented in 
November, 1887, in which I advocated the erection of show-rooms, etc., 
where the various kinds of stoves could be seen, and, if necessary, tested. 
At present our accommodation is far too small; and this fact, I feel as- 
sured, stands in the way of our doing such a business in the disposal of 
stoves, ete., as I think we could reasonably expect with improved facili- 
ties for bringing them prominently into notice. [This suggestion has 
been adopted; and a large show-room is now being erected. | 

I wish now to bring before you what I consider to be a most import- 
ant point, and that is the question of deposits. Of course, I feel that it 
is hardly possible to do away with them altogether; but I think that it is 
highly desirable that the system should be reduced to the smallest limits. 
On this subject I must again quote Mr. Somerville in the address al- 
ready alluded to. Hesays: ‘‘I may mention that the South Metro- 
politan Company gave up asking for deposits from occupants of private 
houses last year, and I have returned about £10,000 in deposits to other 
customers; and the last half-year’s accounts show £114 less bad debts— 
a proof that more efficient collection of accounts is equal to, or 
better than deposits.’ Again, Mr. George Livesey, in speaking at the 
meeting of the Commercial Gas Company, on April 5 last, said, 
amongst other things: ‘‘ That system [7. e., deposits] has been worked 
too much in times past. I think gas companies are quite aware of the 
fact, and they are not exacting such deposits now, where they can be 
avoided. The abolition of all deposits where possible, the giving facili- 
ties for services without cost to the consumers, and helping them in the 
way of tittings—that is what we should do. I think the time is coming 
when gas companies should supply fittings.” And the Chairman, in 
noticing the above remarks, said: ‘‘ As regards deposits, the Board of 
the Commercial Gas Company are quite alive to that point.” <A strong 
argument in favor of the abolition of the system is contained in a para- 
graph appearing in the Journal of Gas Lighting for April 9 [p. 667), 
which states that the Chairman of the Gas Committee of the Bolton Cor- 
poration said that, since the introduction of the new regulation abolish- 
ing deposits, they had attached service pipes to upwards of 1,300 cottages 
which had not previously been supplied. But even if, by doing away 
with deposits, bad debts were to slightly increase (which I do not be- 
lieve would be the case), I scarcely think it would be difficult to 
show that the profits arising from the consumption of gas by those who 
object to use it on account of the levying of deposits, would consider- 


ably more than make up for any loss sustained, without taking into 
consideration the increased stability of the Company which would be 
brought about by the additional consumers. One thing is certain, de- 
posits form a hindrance to the sale of gas, and evety effort should be 
made to bring about their partial, if not total, abolition; but if such be 
accomplished, it is necessary to suggest some means of obtaining the re- 
sult that their imposition is intended to produce. I will name the fol- 
lowing: (1) Reference from other gas companies; (2) reference from 
bankers or others; (3) monthly or weekly payments; (4) prepayment 
meters. 





Inspection of Cements. 
oe 
Mr. F. Collingwood, C.E., contributes the following interesting re- 
marks on this subject to a recent issue of Engineering and Building 
Record : 
That contimuous and careful inspection of cements before using is a 








necessity, few persons will dispute ; but that it is often so conducted as 
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to cause needless trouble to contractors and others is, no doubt, equally 
true. 

The subject may be looked at in two ways: First, as to what inspec 
tion on works of ordinary magnitude will insure a cement that can be 
depended upon to make sound and durable work. Second, on works of 
great magnitude, whether, by setting a high standard, it may be possible 
to raise the quality of the cement, and obtain a better article than was 
previously to be had. 

The latter course was pursued by Mr. Grant, of London, in the sewer- 
age work under his charge, and he succeeded in raising the quality of 
Portland cements far beyond what they had previously attained to. 

But in all ordinary operations engineers and architects are satisfied if 
they can rely upon a certain standard of strength, upon which their 
computations are based. 

As a rule, the cements of any neighborhood are well known, and 
have an established character. If we attempt to ask that all the cement 
furnished shall reach the highest strength that any sample has ever 
reached, we shall doubtless have trouble and plenty of it. If, however, 
we fix a limit which represents a fair average, we shall probably have 
no difficulty in obtaining it. 

Two things which most frequently cause trouble are deterioration from 
exposure or age, and almost the contrary of this, in cements having con- 
siderable free lime, the lack of age. The Portland cements all require a 
certain amount of exposure in a dry place before use to prevent what is 
technically called ‘‘ blowing,” or expansion and cracking after setting. 

Most of our natural cements do not require this, but any cement which 
heats sensibly in mixing does require it. As a rule, however, any ce- 
ment which does this is open to suspicion. 

Specifications should require samples from not less than every tenth 
barrel. These, with briquettes mixed with about 60 per cent. of the wa- 
ter required for a very stiff mortar, and tamped into the molds, should, 
for good natural cement setting entirely in the air, give in 24 hours 
about 60 pounds tensile strength per square inch. They will probably 
vary from about 45 to 90 pounds. If they set one hour in the air and 
23 hours in water, they should break at about 40 to 60 pounds, the latter 
being rather above the average. At the end of a week the strength will 
be from 20 to 50 per cent. higher. 

Pats made two to three inches in diameter and half inch to an inch 
thick, setting a short time in the air and then placed in water, should set 
without either cracking or falling down. 

There is no necessity ordinarily of accepting cement of an unknown 
brand ; when it is unavoidable and the work important, more extended 
tests should be made before any acceptance. The ordinary 24-hour test 
mentioned is sufficient to insure that the cement has not been damaged, 
and is usually sufficient. 

A test for fineness of grinding is also desirable, if the highest results 
are desired. The best cements furnished are now such that only about 
5 to 10 per cent. will be retained on a sieve of 10,000 meshes (of No. 40 
by Stubbs’ gauge wire) to the square inch. 

It is customary in specifications for the use of Portland cement to pre- 
scribe that a supply sufficient for a given time (several weeks at least) be 
kept on hand and spread out in a dry place. As a large share of the 
Portland used in this country is imported it has usually sufficient age 
without adopting this precaution. 

Asound natural cement coming up to the requirements mentioned will 
continue to increase in strength for several years, and for most uses an- 
swers every purpose. 


It is needless to say that the cement whichis strongest at the end of 24 
hours is not necessarily so at the end of a year. All we learn by a short 
time test is, that cement of a known brand is up to its usual standard of 
quality. 








Interesting Experimental Data from the Paris Gas Works. 
5 eae 

M. Sainte-Claire Deville, the celebrated French chemist attached to 
the staff of the Paris (France) Gas Light Company, has made a most in- 
teresting report to the Company, in which he notes many important re- 
sults from his varied practice at the works in recent years. He says: 

1. Those coals which contain most oxygen are those which most read- 
ily absorb and retain moisture. When the oxygen ranges from 5} to 12 
per cent. the latter ranges from 2.17 to 6.17 per cent. 

2. The whole quantity of volatile matter in coal is greater the greater 
the percentage of oxygen. When the latter ranges from 5} to 12 per 


cent. the former ranges from 26 to 40 per cent. 

3. The quantity of carbureted volatile matter (after deducting the pos- 
sible water) isalso greater the greater the percentage of oxygen in the coal. 
The respective ranges are: Oxygen, 54 to 12; possible water, 6} to 134; 
carbureted volatile matter, 23.23 to 30.83 per cent. of coal free from ash. 





4. There is no clear relation between the percentage of cinders and 
the analysis of the coal. Still, the least oxygenated (5 to 64 per cent. of 
oxygen) and the most oxygenated (11 to 13 per cent.) coals contain most 
cinders, and the least cinders (rarely below 3 or 4 per cent.) are in the 
coals which contain 6} to 9 per cent. of oxygen. 

5. There is no clear relation between the percentage of oxygen and 
the proportion of sulphur chlorine. That depends on the geological 
stratum, and probably on the circumstances of deposit. 

6. When a coal is distilled with its own coke the yield of gas is less 
in the most oxygenated coal, because of the poorness of its coke. (Range 
= 10,641 cubic feet and 2,420° F., down to 9,691 cubic feet and 2,232° F.) 

7. The more oxygenated coals are easier to distil ; heated with their 
own coke they distil more uniformly than the less oxygenated, and ata 
lower temperature. 

8. Carbonic acid diminishes lighting power by 2.73 per cent. for each 
per cent. of gas replaced by carbonic acid. (Date of research, Septem- 
ber and October, 1886. Agrees closely with Mr. Sheard—Sept. 13, ’87— 
who says 2.69.) 

Nitrogen, similarly, causes a loss of 1.8 per cent. 

9. As we pass up from coal with 54 to coal with 12 per cent. of oxy- 
gen, we find that in the analysis of the gas produced the carbonic acid 
rises from 1.47 to 3.13; the carbonic oxide from 6.68 to 11.93; the hydro- 
gen sinks from 54.21 to 42.26; the marsh gas and nitrogen together rise 
from 34.37 to 37.14; the benzol rises from 0.79 to 1.04 (at between 9 and 
11 per cent. of oxygen in the coal) and again sinks to 0.88; the other 
(non-aromatic) carbureted hydrogens rise from 2.48 to 4.66 per cent. 
Heating the coal by its own coke, temperature produced sinks from 
1,326° to 1,222° C. : 

10. Under the same circumstances the density of the gas rises from 
0.352 to 0.482, and the lighting power-rises from 8.03 to 10.3 candles (as- 
suming, that is, that the Carcel is 7.435 English candles) per 5 cubic 
feet of gas actually collected. 

11. Under the same circumstances the amount of absolute lighting 
power obtainable from a metric ton of coal rises from 227 to 269 Carcels, 
This rise is not proportionate to the increase in volatile matter; the rea- 
son appears to reside in the presence of carbonic acid. 

12. The most bulky coke is that from coal containing from 5 to 74 
per cent. of oxygen. 

13. Coke from coal with 5 to 74 per cent. of oxygen is good, though 
rather quick burning; 7} to 9, small and dense, excellent; 9 to 11, 
mediocre or bad; 11 to 13, ‘* detestable.” 

14. Weight of tar increases from 3.902 to 5.592 per cent. of the coal 
used ; weight of liquor increases from 4.584 to 9.861 per cent. 

15. The production of ammonia depends much more on the tempera- 
ture, the season of the year, etc., than upon the nature of the coal ; ex- 
plained by the accumulation of ammoniacal salts in the coke towers in 
winter. 

« 16. In coal from the same seam, the more oxygen, the greater the 
yield of ammonia. 

17. In ordinary working the distribution of the impurities is : 





NHs. HCl HeS. HCy. COg 
Retained in condensers, per cent..... 63.1 96.3 81 3.38 9.8 
re scrubbers (sawdust) pr. ct. 35.4 3.7 38 52 7.5 

ée purifiers (iron oxide) ‘ 15 — 881 91.5 Traces 
Ce 2. a re Traces — — Traces 82.7 
100.0 100.0 100.0 100.0 100.0 


18. The best gas coals are those containing 74 to 9 per cent. of oxygen. 
Less oxygen than this in the coal, there is plenty of coke but the gas is 
poor ; more—the coke is bad. 

19. As to the effect of the temperature of distillation, the Paris experi- 
ments of the last twelve years have simply confirmed the well-known 
statements that high temperatures (1) increase the volume ; (2) diminish 
the density; and (3) lower the lighting power of the gas ; (4) slightly de- 
crease the carbonic acid (but not always so); (5) do not affect the propor- 
tion of carbonic oxide; (6) decrease the marsh gas; (7) diminish the 
percentage of heavy hydrocarbons, absorbable by bromine, other than 
aromatic hydrocarbons ; (8) increase the hydrogen ; and (9) decrease the 
yield in tar. The increase in volume is greater within limits than the 
decrease in lighting power ; so that the ton of coal gives more light. 

20. If the gas issuing from a retort be made to record its own yield by 
means of a pencil and rotating cylinder, the curve recorded presents a 
marked inflection where the yield of gas becomes exhausted. If the 
heat be adjusted to suit the charge and the time the yield is very steady 
until just before the end of the four hours. If the temperature be ex- 
cessive, or if the coal be too highly oxygenated for the average heat ap- 
plied, this inflection is very strongly marked. If the temperature be in- 
adequate, the inflection is less well marked. 
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(Concluded from page 600.) 

{OFFICIAL REPORT.—REVISED BY THE SECRETARY. | 
Seventeenth Annual Meeting of the American Gas Light 
Association. 

EES 
HELD aT BALTIMORE, Mp., OcTOBER 16, 17 AND 18, 1889. 


SECOND Day.—MoRNING SESSION. 
The President —The first paper to be read this morning will be 
that by Mr. W. H. Pearson, of Toronto, Canada, on 


THE CONDUCT OF THE ELECTRIC LIGHT BUSINESS IN 
CONNECTION WITH THE GAS INDUSTRY. 

Mr. Pearson—I will state, before commencing to read my paper, 
that I have made one or two alterations in it, relative to the per- 
centages and statistics given of the gas companies of Massachu- 
setts. When I prepared my paper I did not notice that there were 
a number of lists of those companies, and I took a list which was 
not complete. That will account for the differences which you will 
find in the percentages. 

The question of the desirability of a gas industry, in connection 
with the electric light business, being operated by the same com- 
pany, is one regarding which, there will naturally, be considerable 
diversity of opinion, and one, indeed, upon which, I am free to ad- 
mit, Ihave been induced to change my views. At the meeting of 
this Association, two years ago, I strongly opposed gas companies 
having anything whatever to do with electric lighting, but further 
and fuller light upon the subject has caused me to think differently, 
and I have recently come to the conclusion, that, on the whole, it 
would be advantageous for a gas company to manufacture and 
sell both kinds of lights ; and it will be my purpose, in this paper, 
to advocate that side of the question. In doing so, however, I 
I must express my regret that, owing to the strange course taken 
by the Toronto City Corporation, in refusing the Consumers’ Gas 
Company the right to use the streets for electric wiring, I am not 
in a position tospeak from practical experience in electric lighting, 
but as doubtless there are gentlemen here who have had this 
experience, they will be able to supply information which I am 
unable to give. 

The rapid progress which has been made in electric lighting dur- 
iug the past few years, and which is continually going on at an 
increased ratio, must of itself be conclusive evidence to any 
unprejudiced mind that it has ‘‘ come to stay,” and that, as at pres- 
ent, it is destined to continue to be one of the principal, though 
not, in my opinion, the chief lighting agent of the future; for on 
careful investigation I am satisfied that neither the arc nor the 
incandescent light can compete with good and cheap gas, as the 
light for the people, and while there are some who can and will 
have luxuries, or what they consider to be the best, at any price, 
with the general public the question of cost is the factor which has 
the most weight. 

Admitting that electric lighting is tobe a permanent industry, 
and that it will have a field that would otherwise be occupied by 
gas, why should not the two systems be conducted under one 
management? My first reason for claiming that they should be is 
that a gas company would be able to furnish the light more cheaply 
than an independent electric light company would in the same 
place. A gascompany must have anexecutive head, who is usually 
a man of sound judgment and intelligence, with a good practical 
knowledge of the various mechanical and other appliances,including 
the economical production of steam, and having experience in the 
purchase of supplies and-of the best markets in which to obtain them 

and also havinga large experience in dealing with the public. He is, 
therefore, in these respects, better qualified to supervise the opera- 
tion of anelectric lighting business than a novice. The gas company 
being already organized and officered, the combination of electric 
with gas lighting would cause comparatively little or no additional 
expense for the directorate and management, and the two busi- 
nesses could be much more economically conducted. Again, in 
most gas works, there is generally ample space in the grounds for 
a building, or, what is better, room in a suitable building already 
erected, in which to erect an electric light plant; nor will any 
additional office room be required. The saving in the interest on 


the cost of these buildings therefore, would alone, amount to a con- 
siderable sum, while the opportunity for the profitable utilization 
of some of the by-products of the gas business, would be another 


To my mind, however, the most important reason for a gas com- 
pany going into the electric lighting business is to head off ruinous 
| competition. 

We all know that, when seeking to obtain a foot-hold ina city, 
the first thing the promoters of an electric light company do, is to 
systematically and persistently canvass the gas consumers, and 
offer to supply them with their light, say, for a certain period, at 
the same price they have been paying for gas, and sometimes at 
almost any price. By this means, they often succeed in obtaining 
a large number of customers, who otherwise would not have 
adopted the electric light, and when, at the end of the term of 
agreement, the electric light companies are driven to increase their 
price to anamount that would pay a fair interest, the consumers, 
having gone to the expense of wiring and lamps, and disliking to 
have to *‘ knuckle down” tothe gas company, sometimes keep a 
number—if not the whole—of the lights, which otherwise they 
would not have retained. Now, if the gas company had had con- 
trol of the lighting, they should not, and probably would not have 
sold the light excepting at a fair profit, and to supply a legitimate 
demand, and consequently would have retained a number of their 
consumers, lost through this ruinous competition. Again, if the 
electric light business was in the hands of the gas companies, cor- 
porations would not put up electric lights in the reckless manner 
they do now, at three or four times the cost of gas, simply because 
the companies offering them are in opposition to the gas company, 
or because of the persistent importunity and the powerful influences 
brought to bear upon them by these opponents of gas. There 
would, therefore, be fewer electric lights and more gas lamps— 
much cheaper, and, at the same time, quite as efiective street 
lighting—and, consequently, the interests of both the citizens and 
the gas companies would be promoted. 

The circumstances of a company will determine the degree of the 
importance to it of going into the electric lighting business. It is, 
of course, usually much more important for a small company to 
adopt electric lighting than for a large one, owing to the neces- 
sarily high prices charged for gas rendering electric lighting com- 
petition more injurious. Again, a gas company haying full 
employment for all of its plant, and contemplating extensions, will 
be in a much more favorable position to operate the electric light 
than one with ample space and apparatus for a much larger busi- 
ness, as, instead of extending its gas business, it could adopt 
electric lighting, while in the latter case, the introduction of the 
electric lighting plant would continue to keep their superfluous gas 
plant without employment. 

An important enquiry here presents itself:—Would gas com- 
panies adopting the electric lighting shut out allopposition? That 
would depend a great deal upon the financial strength of the com- 
pany, and the manner in which it has conducted its dealings with 
the public. Few local electric light companies would be willing to 
“tackle” a gas company, strong financially, provided the latter's 
prices for electric light are fair and reasonable, and it is prepared 
to supply every legitimate demand. 

As opposition in lighting has proved to be productive of unneces- 
sary and wasteful expenditure, and consequently detrimental both 
to the interests of the gas and electric light companies, as well as 
to the public, I hold that the civic authorities should, with certain 
restrictions and safeguards, give the monopoly of the electric 
lighting, as well as the gas, to the first in the field, thereby securing 
to the citizens the cheapest light they can obtain: for, as experi- 
ence has shown, ruinous competition has almost invariably resulted 
in combinations and increased prices, owing to the necessity of 
having to pay interest upon the large amount of unnecessary capi- 
tal, and to make up for previous losses. I am afraid, however, 
that it will be a long time before corporations will learn this com- 
mon-sense lesson. 

I do not wish it to be inferred from anything that I have said that 
I contemplate, from the opposition of electric lighting, anything 
approaching disaster to any fairly large and well organized gas 
company, or to any company in a position to sell gas at a moderate 
price, and, drawirg my conclusions from what has already trans- 
pired, am satisfied that with regard to such companies the worst 
that could happen would be a reduction in the ratio of increase in 
the business of the company heretofore maintained, or the main- 
tenance of the statusin quo. After a good deal of enquiry, I have 
failed to hear that any good sized company has failed to maintain 
at least the consumption of the previous year. 








item of saving. : 





As the admirable report of the Board of Gas Commissioners for 
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the State of Massachusetts, for the year ending June 30th, 1888, 


may not have been accessible to most members of this Association, 
some extracts and deductions from that report, in corroboration of 
my claims, will doubtless be of interest. This report contains the 
statistics of 60 coal, and 10 oil gas companies, and 48 electric light 
companies. The names of 70 companies being given in addition 
to 12 gas light companies operating electric lights. Fifty of these 
coal gas companies show an average increase in the consumption, 
over the preceding year, of 12.68 per cent. For three there are no 
returns showing increase or decrease, and seven show a decrease 
in the consumption. Four of the oil gascompanies show an aver- 
age increase of 13.64 per cent.; for two there are no returns, and 
four show a decrease. Electric lights are supplied in thirty seven 
of the places where there are gas companies, and the average 
increased consumption shown for these gas companies is 11.85 per 
cent., there being only seven gas companies where there are oppo- 
sition electric light companies that show a decrease in consump- 
tion. It is to be regretted that the increase or decrease in the elec- 
tric light business is not given in the report referred to. Twenty- 
seven of the Gas companies referred to had during the year reduced 
the price of gas, 20 of which are opposed by electric light compa- 
nies. That in the aggregate these gas companies are doing a fairly 
paying business, and are in a sound financial position, is evident 
from the following facts. The dividends paid by 64 of them, 
range from 0 to 20 per cent., and average 5.15 per cent. The report 
of the other six is not given. The aggregate surplus and reserve 
funds of these companies amount to 23 per cent. on the paid up 
capital. With one exception, the companies not paying dividends 
are very smallones. The following statement will, to some extent, 
show the nature of the competition with which they have had to 
contend: The average price charged per hour for a 16-candle incan- 
descent electric light, for commercial lighting, in the cities of 
Boston, Cambridge, Lawrence, Lowell, Springfield and Worcester, 
is 1.28 cents, which is equal to $2.56 per thousand feet for gas of the 
same illuminating power, while the average price charged for gas 
in these places is $1.48 per 1,000, the average price for nominal 
2,000 candle arc lights for municipial lighting, all night, being 55 
cents. The average increase in the consumption of gas in these 
places, over the previous year, amounted to 9.47 per cent. These 
are fair samples of the electric lighting charges made throughout 
the State, where water power is not employed. 

From the above statements it appears evident that gas lighting is 
more than holding its own in Massachusetts (and I take it to be a 
fair illustration of the position of the industry throughout the 
United States) and that incandescent lighting cannot there, at all 
events in the larger cities, begin to compete with gas in price. 
Whether or not electricity, at the prices charged in Massachusetts, 
is paying, does not appear, as there is no statement in the report 
referred to of dividends paid by electric light companies, as in the 
case of gas companies. This, of itself is suspicious, as if fair 
dividends were paid, it is not likely that the fact would be sup- 
pressed. 

While I am an advocate, for the reasons above given, of gas 
companies adopting the electric light, I should be sorry to have it 
understood that I yield to some of the claims to superiority made 
by the promoters of electric lighting. That it does not vitiate the 
atmosphere, throws but little heat and does no injury to decora- 
tions, plate, etc., I am quite prepared to admit, but the vitiation of 
the atmosphere, by properly purified gas, is by no means as serious, 
nor as injurious to decorations, etc., as is sometimes claimed by its 
opponents, and while the electric light does not vitiate the atmos- 
phere it cannot be utilized in ventilation as gas can. The advan- 
tage or disadvantage of the heat thrown out by gas is really a 
matter to be determined by the kind of climate in which it is used. 
In the northern parts of the United States and in Canada there are 
only two or three months in the year in which the heat of the 
weather causes any annoyance, while, during the rest of the year, 
the gas is found to be a positive advantage in supplementing the 
heating from other sources. Asan illustration that this is recog- 
nized by gas consumers, one of our largest hotel keepers told me 
recently that it prevented his having to light his furnaces weeks 
earlier than he otherwise would, and this, he said, was one of the 
reasons why he did not care to put in the electric light ; and it was 
only a few days since that another of our customers declined to 
put in the electric light, because it would necessitate his putting a 
heater into his restaurant. 

As to stealiness, we all know that a perfectly steady light can 
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be obtained from gas by the use of proper globes and by many of 
the different kinds of burners, and that the gas light is not subject 
to the deterioration which takes place in incandescent lights, often 
after the lamps have only been in use fora few days, nor to the fluc- 
tuation in the candle power of the arc lights. Nor am I prepared 
to yield the palm to electricity for street lighting, as I am satisfied 
the streets can be as effectively, and in many places more economi- 
cally illuminated with gas. For instance, two high candle power 
lamps, consuming 20 to 25 feet of gas per hour, placed 200 feet 
apart, though not givingas brilliant illumination around the lamp, 
will give a more satisfactory lighting than so-called 2,000 candle— 
(actually from 400 to 500 candle power’ —arc lights placed 400 feet 
apart. 

An important element to be considered is the question as to 
whether the cost of the production and the selling price of electric 
lighting can be materially reduced. 

Unfortunately, in discussing this point, not being an electrical 
expert, Iam placed at a disadvantage, but I think we have some 
data to enable us to come toa fairly accurate conclusion. It is 
hardly likely that the high efficiency of the engines used in many 
places (using say less than 3 pounds of coal per horse power) can 
be much improved upon, or that the very low prices of carbons 
(now less than a cent each) can be much reduced, while the intro- 
duction of the alternating system of incandescent lighting seems 
to have reduced the cost of wiring toa minimum. It is pretty 
generally admitted among electricians, that a 2,000-candle arc lamp 
requires one horse power, and 14 is about the highest number of 16- 
candle incandescent burners obtainable per horse power, that I 
have known to be claimed. Whether better results than these can 
be obtained is a matter for consideration. 

It does not, therefore, appear as if there could be any very im- 
portant reduction made. Moreover, it is admitted, that in numer- 
ous places, the electric lighting business had not been a profitable 
one, and certainly, higher prices will have to be charged in those 
places to put it upon a paying basis. At all events, as an offset (as 
far as large cities are concerned) against the probable reduction in 
the cost of production, the probability that the authorities will 
require wires to be placed underground, which means about three 
times the cost of overhead wiring, must be taken into con- 
sideration. 

It must be admitted that the prices now charged by manufac- 
turers for electrical apparatus are generally far too high, and, 
doubtless, a very material reduction will be made, in the course of 
time, which will score in favor of electric lighting. 

The use of electric motors is, of course, a valuable adjunct to the 
business of incandescent electric lighting companies, and one 
which will doubtless increase, and, therefore, a factor to be taken 
into account. 

It must not be lost sight of, however, that important reduc- 
tions and savings are constantly being accomplished in the manu- 
facture and distribution of gas, and that there is equal probability 
of their fully keeping pace with the reductions made in the cost of 
electric lighting. 

A consideration of the prices paid for electric lighting throughout 
the United States generally will not be out of place, and this infor- 
mation is furnished by Whipple, in his ‘‘Municipal Lighting (1889).” 
In this interesting volume, he gives a list of the prices charged for 
public lighting in 316 cities and towns in the United States, whcre 
the streets are wholly or partly illuminated by electricity, of which 
the following is a partial summary. The highest price paid for an 
arc light of 2,000 nominal candle power, burning all night, is $360 
per annum and the lowest $40. Between these two extremes, are 
186 prices, a few of which I give below: $280 per annum (56 lamps); 
$255 (100 lamps) ; $252 (44 lamps) ; $237.25 (704 lamps) ; $2383.60 (25 
lamps) ; $200 (170 lamps) ; $60 (100 lamps) ; $85 (65 lamps) ; $80 (14 
lamps) ; $75 (33 lamps) ; $73 (20 lamps) ; $60 (55 lamps) ; $57.60 (75 
lamps). 

The highest price charged for lamps burning till midnight, is 
$273.73, and the lowest $47.00 per annum, and the following are a 
few of the intermediate prices charged : $196 (56 lamps) ; $182.50 
(17 lamps) ; $146 (16 lamps) : $75 (55 lamps) ; $75 (22 lamps) ; $60 (26 
lamps) ; $50 (17 lamps). 

The difference between the highest and lowcst prices charged for 
lamps burning all night, is 482 per cent., and between the highest 
and lowest for lamps burning till midnight, 3&6 per cent. 

It is clear that no local conditions could legitimately cause any- 





thing like such a great variation in prices of electric lighting. It 
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would seem as if electric light companies simply obtain the highest 
prices they can get, and for the sake of ‘ getting in,” would take 
any price, and that it is largely a matter of shrewdness on the part 
of the officials on both sides, as to the price paid. 

It is evident these highest and lowest prices cannot be main- 
tained ; and the question arises, when they come down to a fair 
average, say $146 per annum, or 40 cents per night, will there not 
be a reaction ina number of places in favor of gas lighting? Whip- 
ple gives the average cost for are lighting, as $121 per annum, 
but from information which I have, I think 40 cents per night 
would be a fairly paying price, where a large number of lamps are 
taken, and I consider at that price, high candle power gas lamps 
come into successful competition and give a more satisfactory 
illumination. 

From careful enquiry and investigation, I am satisfied that, in 
the average place, incandescent lighting cannot be furnished to pay 
a moderate dividend, at less than one cent per hour, for a 16-candle 
lamp, which is equal to gas at $2.00 per 1,000 feet. In the city of 
New York, Iam informed that the Edison people are charging 1: 
cents per hour, which is equal to gas at $2.40 per 1,000 feet, and 
that they pay a dividend of 5 per cent., and their stock is quoted at 
$75 per $100; Talso understand that in their down town station 
their business is not increasing. 

To conclude, [ consider that if a gascompany can obtain the con- 
trol of electric lighting, by all means let it do so, but if it cannot I do 
not think it has any very great cause for alarm or discouragement ; 
for, I am satisfied, as regards most places, that if proper attention 
is paid to the introduction of gas for heating, cooking and motive 
power, the increase in consumption from these sources will more 
than compensate for the loss owing to the intreduction of the 
electric light. As far as the Manager is concerned, it need not 
personally be to him any source of regret ; for, as a rule, there is 
quite enough in the gas business to occupy his energies to the 
fullest extent, and that the wear and tear from it is quite sufficient, 
without the addition of that which must of necessity arise from 
the adoption of electric lighting. 


Discussion. 


The President—This is a very interesting and instructive paper. 
I suppose many of our members already have both systems run- 
ning, and others are thinking of taking up the electric light busi- 
ness. I hope the paper will receive very full discussion. 

Mr. Robert Young—Does Mr. Pearson think that, where an elec- 
tric light plant is already established, whether a gas company can 
successfully compete by saddling an electric light plant on their 
own works? That is, whether a gas company can compete in elec- 
tric lighting with an electric light company already doing business 
in the same city. 

Mr. Pearson—I would think not. 

Mr. Robert Young—It seems to me, such an increase of competi- 
tion would only have a tendency to increase the cost of electric 
lighting, and that would affect the price of gas. Of course in a 
city where no electric light plant is already established, and the 
city desires the electric light, I would say it would be better for the 
gas company to supply that light than to allow a competing com- 
pany to doit. But I do not think it would be advisable, where there 
is an electric light plant already established, for a gas company to 
enter into competition with them. 

Mr. Stiness—Did I understand the question of Mr. Young to be 
whether it was advisable for a gas company, where there is an elec- 
tric light company already established, to enter into the business 
of electric lighting either by its own corporation, or by consolida- 
tion with a,company already established ? I understood Mr. Pearson 
to answer in the negative. To that answer I desire to take issue. 
Although there may be individual cases where such a course may not 
be advisable, yet in our own New England I can scarcely name upon 
my fingers the instances where such a combination or consolidation 
has not been for the financial interest of the company as well as for 
the benefit of the people. I know by experience that there are 
many companies doing a very successful electric light business, 
and doing it in a way that gives the most perfect satisfaction to the 
public, by reason of the fact that they give all the means of arti- 
ficial illumination, whether by gas, by the are light, or by the 
incandescent light. In the report of the Gas Commissioners of 
Massachusetts (which I consider one of the ablest papers that has 
been yet published in the gas world) I find no mention is made of 
the increase of business ; and I suppose that that omission arises 











from the fact that electric light companies have not been compelled 
to report to the Commission until within the past year, and, there- 
fore, there has been no chance perhaps to make a comparative 
statement. But I think it comes to the mind of every man present 
here that the electric light business in Massachusetts is vastly in- 

creasing. I know this because I am a member of an electric club 
where these matters are brought to our attention; and I know 

that in very many cases this business is being done at a profit. 

Mr. Pearson quotes from Mr. Whipple’s book the statement that in 
one instance $360 per year is paid for an are lamp burning all 
night. I would like to furnish them for $130, and at that price will 
agree to pay a ten per cent. dividend. I would like to know where 
that place is. I think it is quite a remarkable statement. Mr. 
Pearson has given us some facts in his paper which come clear 
down to the present time and to rock bottom. I think that 40 
cents a night for an arc light all night long is a good paying price. 
Mr. Whipple’s book may be quoted as an authority by some, but I 
attach very little value to it. I think that the consolidation and 
combination of gas and electric lighting, taken by a gas company 
in its infancy, has proved a blessing to all. While perhaps it may 
not be appropriate here to give an exact statement as to cost, yet 
there is one matter which I think has been somewhat exaggerated. 
We know that in our gas busmess we charge a good price for the 
depreciation of our plant, yet I think that the depreciation in the 
electric lighting, say perhaps, in overhead wires, will compare 
most favorably with the depreciation of any gas plant. I have 
machines which have been running and wires which have been 
strung for more than five years without one single cent of expense 
for repairs. Undoubtedly in many companies which were organ- 
ized simply for the sole object of selling a plant, and where they 
schemed and planned for the sake of selling stock, the depreciation 
may be very large ; but where a gas company establishes a plant 
in the same way that they establish gas works—for all time—the 
amount of the depreciation and repairs will compare very favora- 
bly with those of agas plant. I believe from my own experience 
there are many places where to-day the business of electric light- 
ing and of gas lighting can be carried on with profit to the com- 
pany, by one company. There may be individual cases where this 
cannot be done with a profit ; but I think they are the exceptions. 
I think experience teaches us it is best for the gas companies to 
control, as far as possible, all means of artificial lighting, except 
what is burned by the wick. 

Mr. Pearson—I find that Whipple does not give the name of the 
company charging $360 ; but here is his statement: ‘The highest 
price paid for an arc light of nominally 2,000 candle power, burn- 
ing all night, is $360.” I have the names of the places that I found 
in his list and of some others where a high price is charged, and if 
desired I can give them to you. In Rutland, Vermont, for 56 
lamps, $280; Savannah, Ga., $255, for 100 lamps ; Sacramento, Cal., 
$252, for 44 lamps ; Boston, Mass., $237 for 704 lamps. 

Mr. Stiness—I do not see why I need say a word for the goed city 
of Boston, but I think Imay make the statement that I am positive 
they are not allowed to erect a pole in the city of Boston. Every 
particle of wiring in that city has to be done upon the tops of build- 
ings ; and to maintain those wires upon the tops of those buildings 
requires a corps of men that is perfectly astonishing. That isa 
reason why in Boston they are compelled to pay that high price. 
Being a Massachusetts man I want to stand up for Boston; but 
what is said as to the high price paid in Boston does not alter the 
position which I have taken. 

Mr. Littlehales—I entirely differ from Mr. Pearson and Mr. 
Young and agree with Mr. Stiness as to the desirability of a gas 
company going in for electric lighting, even where another con- 
cern is in possession ; and I will tell you why I think so. We 
know that in most cases the same tactics have been pursued in 
starting electric light concerns that have been in many places, in 
past times, adopted in respect to gas companies. They have been 
started by speculators, and the plant has cost three times what it 
should have done. Within the past five or six years great progress 
has been made, by reason of which the apparatus for producing 
the electric light has been cheapened, and the efficiency of electric 
light plants increased, so that to-day a gas company, or any one 
else, can buy a plant of any given capacity for one-half what it 
would have cost seven or eight years ago. A gas company going 
into the business now ha3 all those advantages. And those advan- 
tages are not smallores. I am at the present moment making 
application to the City Council of our city for permission to go 
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into the electric light business, and we think we can see our way to 
a fairly remunerative trade. During my trip around in investiga- 
ting that matter I came across a number of gentlemen who have 
had a very large experience in electric lighting, and I think that 
those gentlemen can furnish this Association with a great deal of 
valuable information if they can be induced to speak on the ques- 
tion. I may mention Mr. Chadwick, of Lockport, New York, and 
Mr. Faben, of Toledo, Ohio. Both of those gentlemen are in the 
electric light business, and I have no doubt can give us a good deal 
of information on these subjects. . 

Mr. Robert Young—Is it not to the advantage of the gas com- 
pany, when speculators come into a town and expend a great 
amount of money in an electric light plant? They will have to 
charge more for their lights or make their stock of no value. The 
gas company might be able to put up an electric light plant that 
would be able to compete with them, but it would be done at the 
expense of the gas interest. I would be inclined to let the com- 
pany with the large capital alone, for when a company has a large 
amount of money invested they will lose a good deal before they 
will give up. 

Mr. Robert Baxter—I have listened with a great deal of inter- 
est to Mr. Pearson’s paper, and also to the remarks of others, 
It is very pleasing to me to find that both Mr. Pearson and Mr. 
Littlehales have come around to the position which I took two or 
three years ago. At that time I sent a circular letter to the princi- 
pal gas companies of the Dominion, placing several questions be- 
fore them, and I had replies from them all. I think, with the 
exception of St. John, New Brunswick, they all said practically 
tuis : ‘‘ We have enough to do in the gas business; there is no 
money in the electric lighting business; they are making no 
money ; they are going te the bad; and we have enough to do in 
attending to our own business of making gas.”’ I am glad to find 
that they have now come around to the position which I took then 
--and it is the strongest reason which I have for advocating a gas 
company conducting an electric light business as well as its own. 
That, if the public want the electric light they ought to have it; 
and if they want it who can give it to them as cheaply and as 
efficiently as a gas company? I maintain that no new company 
coming into the field is so well-fitted to do the business as a gas 
company already occupying that field. These points have been 
brought out most admirably by Mr. Pearson in his paper, and I 
need not take your time in going over them. 

In reply to the question as to whether it is expedient for a gas 
company to go into the electric lighting business in a city where an 
electric light company is already established, I differ from Mr. 
Pearson and agree with Mr. Stiness. That is practically what the 
company Iam connected with is about to do. Of course every 
company must be governed by the peculiar circumstances in which 
it finds itself. We were threatened with the species of persecution 
which has been so potent in the States. A company of ‘ booming 
speculators” came to the town and organized a company with the 
deliberate intention of absorbing our company altogether, by 
buying us up, or buying us out, or forcing our stockholders to sell 
their stock below par and so enable them to gain control of the 
company. Under those circumstances my company decided to 
fight them with their own weapons, and, therefore, we installed an 
alternating system of about 1,500 lights, and are now running 
between 1,20) and 1,400 lights very successfully. We had, as I 
say, to fight them with their own weapons. We supplied the light 
at a verylow price. I think that is the ground that gas companies 
ought to take, and Iam glad to know that the number of those 
who are engaged in both businesses is increasing very rapidly. 

Mr. McMillin—I am delighted to see with what facility gas com- 
panies can adapt themselves to the changed conditions of the times. 
Four or five years ago to mention water gas before a gas conven- 
tion was like shaking a red flag before a bull’s eyes ; but to-day we 
all take it. A year or two ago perhaps, certainly two or three 
years ago, you could hardly find in a gas convention an advocate 
of electric lighting ; and I believe that my friend Pearson told us 
at New York, two years ago, that we had better let it alone. 

Mr. Pearson—I confess that in my paper. 

Mr. McMillin—Now, I think that the most of us will agree that 
the electric light is a right good thing to have about; and now the 
only thing that will stir up the Convention is to mention fuel gas; 
we will get there also after a while. 

In St. Louis there are now five electric light companies, and that, 
too, after five companies had combined into one united company. 


Myself and associates, as individuals, bought the united company, 
and we also bought the Heisler Company, and as the owners of the 
gas company we are now putting in a plant to do lighting, in com- 
petition with ourselves. So that we go farther than any one who 
has been talking here ; for not only is the gas company putting up 
an electric light plant when there are already other plants there, 
but the President of the gas company is putting in an electric 
light plant in opposition to an electric lighting company in 
which he 1s himself considerable of an owner. I mention this mat- 
ter because in negotiating for the purchase of the property there I 
became familiar with some figures which show what the electric 
light companies have been doing. Last year one little company, 
with $100,000 capital (which certainly could not have had much 
water in it), earned a clean 20 per cent. dividend. The United Com- 
pany earned 18 per cent. There were four gas companies there, 
and I need not tell you that they did not earn 18 nor 20 per cent. 
There are now five electric light companies in the city, and some 
of them do a very large business. The Missouri Incandescent Com- 


‘pany (the Westinghouse System) is branching out todo an extra- 


ordinary business. The President told me the other day that they 
had 18,000 lights on their books. The Laclede Company is putting 
up a 5,000 light incandescent plant. Another company has a 2,000 
to 2,500 are light plant; and this company is also putting up a 
25,000 light incandescent plant, but which is not yet in operation. 
In the face of all this, the four gas organizations (which are now 
practically one) have had ap average increase during the summer 
and fall thus far, of from 8 to 14 per cent., in the sale of their gas. 

Mr. Pearson—How much does the electric light company which 
is making from 18 to 20 per cent. charge for their light? And is it 
an arc light company ¢ 

Mr. MeMillin—The company that made 20 per cent. is an incan- 
descent light company. They make privete contracts, and there is 
no very sure way of knowing what they have charged heretofore ; 
but they have been in competition with the gas companies, and 
with other electric light companies, and yet they have charged 
enough to get 18 or 20 per cent. out of it. Their charge depends 
somewhat upon the size of the customer. It is pretty cheap to 
hotels. 

Mr. Pearson—About what is the average ? 

Mr. MeMillin—Probably 75 cents per month for an incandescent 
light. The Arc Company charged 50 cents a light for all night 
lighting—for private or commercial lighting. For railroads (and 
they did a considerable portion of the lighting for the railroads) I 
believe they got $85 per year. That was not for all night, but on 
moonlight scale. Of course some of them burned all night, and for 
those they probably get $120, or something like that. The prices 
probably would be an average of the country. Inthis connection I 
want to say that I think it would be easy if all these cases of ex- 
tremely low prices mentioned were investigated, to find a cause for 
them. I know of one town where they put in 50 lights for $48 each 
per year, just simply because a number of electric light companies 
were trying to get in there in competition, and the City Council 
was willing that one more company should come in. ,They asked 
for bids on 50 lights under promise to give the charter to the com- 
pany that would bid the lowest. The old company bid down to $48; 
so none of the new companies got the contract. Of course the old 
company could afford to furnish those 50 lights for nothing rather 
than have a new company come in. I think you will find that all 
the extremely low prices are occasioned by something of that kind. 
I think that 40 or 50 cents per light, per night—in most parts of the 
country—is a very good business for the electric arc light. I am 
like my friend Pearson, I consider that 40 cents per night for the 
arc light is as good as gas at say, 75 cents or $1, per thousand feet. 

Mr. Stiness—I move a vote of thanks to Mr. Pearson for his 
paper, as I consider it one of the very ablest papers we have had 
before our Association. [The motion prevailed. | 


REPORT OF THE COMMITTEE ON PRESIDENT’S ADDRESS. 


Mr, A. C. Humphreys, Chairman of Committee on President's 
Address, presented the following report, which was on motion of 
Mr. Graeff, received, and the recommendations adopted: 

Your Committee to which was referred the President’s 
Annual Address have considered the points and recommendations 
therein made, and would now commend to the members a careful 
re-reading of the address and a special consideration of the 
views expressed as to the conduct of the gas business so as to insure 
the full extension of our business. 
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Your Committee recommend that, following the suggestion of 
our President, the Council be instructed to promptly appoint a 
Committee of seven, five of whom shall be members of the Coun- 
cil to represent this Association, and with the representatives of 
kindred Associations, to consider and take aciion for the proper 
representation of the gas industry at the Centennial Exhibition of 
1892. Your committee recommends also that the committee so 
appointed be authorized to officially represent the American Gas 
Light Association at said Exhibition, and that the actual expenses 
of this committee be paid from the funds of the Association under 
the direction and control of the Council. 

Your Committee recommends that the Council be instructed to 
consider the question of proper co-operation between the several 
gas light Associations of America and take such action and make 
such recommendations as may by them be deemed advisable. 

Your committee recommends that the usual action be taken by 
the Secretary looking to the preparation of suitable minutes in 
reference to the members deceased during the past year. 

Your committee finally recommends that the necessary number 
of copies of the President’s Address be printed as promptly as 
convenient, and two copies be mailed to each member of the Asso 
ciation. 

ALEX. C. HUMPAREYs, 
J. P. HarBIson, 
J. L. HAuvetr, 
Committee. 


The President—We have time to listen to the reading of another 
paper before taking our recess, and I will ask Mr. Larsden to read 
his paper on the 


OF SUPPLYING A MIXTURE OF COAL AND 
WATER GAS. 

The subject on which I was requested to prepare a paper is ‘‘ The 
Advantages of Supplying a Mixture of Coal and Water Gas.” I did 
not think, when 1 wrote our worthy Secretary that I would furnish 
ashort paper on this subject, that the first matter I should have to 
speak of, would be one of the great ‘‘ disadvantages” we who are 
furnishing a mixed gas labor under. It is this. We have ro stand- 
ard burner by which our candle power is measured. This is, of 
course, the most important question, when we wish to compare 
results. I believe there is no official recognition of any one burner 
in this country, for testing water, or mixed gases. Some munici- 
palities have officially said that the gas shall be tested by a burner 
best adapted to the gas furnished. This leaves the question to be 
settled by the gas inspector of that locality. 

The jet photometer, which is unreliable enough for coal gas, is 
vastly more so for testing water or mixed gases. Situated as we 
are, in Washington, we certainly have not a fair show in this 
regard. Itis'a statute law of the United States, that the Washing- 
ton gas shall be tested by a fifteen hole Argand burner, which was 
done away with in England 16 years ago, when the 24 hole burner 
was adopted for testing coal gas. 

Between the burner used in New York city and the one in Wash. 
ington, there is something over 6} candles. I think it unfortunate 
we have no recognized burner for testing water or mixed gases in 
this country. In the tests I give in this paper, of candle power, I 
used the Bray Slit, No. 7. 

I will now speak of what I think are some of the advantages of 
of supplying a mixed gas. In localities where your consumption is 
subject to much fluctuation, and you are supplying a straight 
coal gas, you are compelled to keep under fire enough benches to 
furnish your greatest possible demand. When you have a water 
gas plant,in connection, you may at all times keep your coal 
benches running to their utmost capacity, being able to supply 
your fluctuating demand from the water gas. Those only know 
who are making coal gas the worry and expense of half charges, 
idle benches, and the many changes they have to make to keep 
pace with dark days and rainy nights, when the moon should shine. 
I find our coal benches last much better and the results are much 
more satisfactory when we can keep them under an even fire, and 
doing full work allthe time. Thisis vastly so, with recuperative 
benches. 

One of the greatest advantages in supplying a mixed gas, is that 
of being able to furnish at all times any candle power required. I 
know it is impossible to furnish straight coal gas over 18 candle 
power that will give entire satisfaction to consumers, I presume 
that 90 per cent. of the gas consumed is burned in batswing or fish- 
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tail burners. When you go beyond 18 candle power, and often 
ess, consumers complain that your gas smokes. I admit much cf 
this trouble is with the consumer. If they would keep their burn- 
ers clean, we would hear less of it. This, we know, they will not 
do, and we have to accept the situation as we find it. We can'give 
a much greater candle power with a mixed gas without smoking 
through the ordinary burners in use than with straight coal gas. 

Right here let me say, I think the successful burner of the future 
will be more simple than the batswing or fishtail of the present 
day. If consumers will not take proper care of them, what may 
we expect of one that requires more attention. 

In this day of electricity, we are compelled to give a much 
higher candle power than before its introduction. The eyes of the 
people have been educated to demand it, and we shall have to fur- 
nish it. This high candle power we cannot supply with straight 
coal gas. I do believe it would be much better for humanity, if 
we could not furnish a greater candle power than 16 candles. 
However, the oculist and optician must live and the people musi 
give them a chance. 

There has been a great deal said about the mixing of the two 
gases. Some insist it will stratify in the holder. This has not 
been our experience in Washington. Our gases are made and puri- 
fied separately. After each kind of gas has passed its meter, they 
are worked into one main to the gas holder. I had an opportunity 
this summer of testing this question of stratification. We filled a 
holder, while painting it, and let it stand idle for two months. 
When turned on to the city it was worked quite low down before 
more gas was put into it. Wecould see no difference in the gas 
whatever. Another advantage in making a mixed gas is, you 
have a much wider field from which to select your material. If 
the coal men pinch you in price, you can go to the oil men, and 
vice versa. You can feel you are not dependent on any one ma- 
terial from which to make your gas. 

One other advantage in a mixed gas is, you reduce very materi- 
ally that componént of water gas, which is considered by a great 
many as detrimental, namely, carbonic oxide. It is certainly a 
great advantage when your coke yard becomes overstocked and 
the price not satisfactory, you can turn it into water gas. 

To come at the value of a mixed gas for heating purposes, I have 
made a few experiments to find its comparative value. The experi- 
ments were conducted as a consumer would use the gas. I used a 
double ring Bunsen burner, such as is ordinarily furnished with 
gas cooking stoves. I used a galvanized iron tank, of sufficient 
size to hold one cubic foot of water, six inches deep. 

I found that with a coal gas, sp. gr. 431, candle power 14.60, 
burning at the rate of nine cubic feet per hour, air and water 68 
deg., the first cubic foot of gas raised the water to 78 deg.; second 
to 86 deg.; third to 94 deg. ; fourth to 102 deg.; fifth to 110 deg. The 
five cubic feet of gas raised the water 42 deg., or 8 4-10 deg. for each 
cubic foot of gas. The day following I madea similar test with 
coal gas, sp. gr. 445, candle power 16.12, air and water 68deg. First 
cubic foot of gas raised the water to 76 deg.; second to 84 deg.; 
third to 92 deg.; fourth to 100 deg.; fifth to 108 deg. The five cubic 
feet of gas raised the water 40 deg., or 8 deg. to each cubic foot of 
gas. The ten tests of coal gas raised the water 82 deg., or 8 20-100 
deg. to each cubic foot of gas. 

1 followed these tests with two of carbureted water gas. The 
first test, sp. gr. 584, candle power, 28.10, water and air 67 deg. 
First cubic foot of gas raised the water to 76 deg.; second to 85 
deg.; third to 94 deg.; or 27 deg. for three cubic feet of gas con- 
sumed—burning at the rate of nine cubic feet per hour. 

The second test was water gas (carbureted), sp. gr. 578, candle 
power, 27.62, air 68 deg., water 8ideg. First cubic foot raised the 
water to 93 deg.; second to 102 deg.; third to 111 deg., or 27 deg. for 
the three cubic feet of gas used. In the two tests, using six feet of 
gas, the water was raised 54 deg., or 9 deg. for each cubic foot of 
gas consumed. 

The average candle power of the two tests of coal gas used was 
15.36; that of the carbureted water gas was 27.86, a difference of 
12.50 candles; and for this difference in candle power I gained 
80-100 of one degree in heating power. 

The first test of mixed gases, was of one-half each. Coal gas, sp. 
gr. 445, candle power 16.12, and carbureted water gas, sp. gr. 567, 
candle power 26.90. I first half-filled the holder with the lightest 
gas at the top, following with the heaviest gas at the bottom. I 
was testing the gases on the photometer at the time I was filling 
the holder; so it required fifteen minutes to fill each half of the 
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holder. I allowed the holder to remain idle for three hours, when 
I took the candle power and heating tests. The average candle 
power put into the holder was 21.51. The heaviest gas that went 
into the holder at the bottom as 26.90 candle power, came out 23.29. 
The last of the gas at the top of the holder came out 20.81. The 
average of the candle power that came out of the holder was 22.05, 
or 54-100 of a candle greater than wentin. I made but two tests 
of the candle power of this holder; the first and last gas put in it. 
I desired to test the heating quality of the mixture, so I used the 
gas in the middle of the holder for this purpose. 

As there had been, according to my test, an increase in candle 
power, I was not satisfied, but thought it was due to an error in my 
tests. I made another test three days later. The difference in this 
last test from the former one was, I put the heaviest gas into the 
holder first, filling it half full. This gas was sp. gr. 522, candle 
power 23.14, (carbureted water gas). I filled the remaining half of 
the holder with coal gas, sp. gr. 424, candle power 14.02. This 
made an average candle power of 18.58. After the holder had been 
idle for two hours I made the following test for candle power. The 


The five tests taken from the holder showed an average candle 
power of 20.56, a difference coming out of the holder, to what went 
in, of 1.98candles. This hasconfirmed me in the belief that mixing 
one-half each coal and water gas increased the candle power. 

In making tests of the heating power of the mixed gas, I found 
they varied but very little from the value of each gas combined. 
For each cubic foot of gas consumed the same as the former tests, 
I found it raised the temperature of one cubic foot of water about 
9deg. Some tests gave 9 14-100°, others gave but 8 deg. I find it 
varied as the mixture of gas. 

I made one test of water gas not carbureted. I used the same 
burner, but of course had to exclude the air (as we use it with car- 
bureted gas). I burned it at the rate of 15 cubic feet per hour. 
During the test the air was 64 deg., water gas 65 deg., sp. gr. 485. 
First cubic foot of gas raised the water to 69 deg., second to 73 deg., 
third to 78 deg., fourth to 82 deg., fifth to 86 deg., sixth to 90 deg., 
seventh to 94 deg., eighth to 98 deg., ninth to 102 deg., tenth to 106 
deg., or 41-10 deg. to each cubic foot of gas consumed. Thus, un- 
carbureted water gas as to heating value, is but one-half that of 
illuminating gas. This water gas sold as a fuel gas, to do the 
same amount of work, will require a plant of double the size of that 
of illuminating gas. When it is sold at 40 cents per thousand, 
illuminating gas is as cheap at 80 cents, and in consequence of 
its odor is much safer about the house. 

As this question of mixed gas is being looked into by a great 
many, I feel it is a matter that may interest us all. I hope others 
who are more able than myself may keep it before the gas associa- 
tions. I do think that the most satisfactory gas of the future will 
be sixty per cent. of coal gas, to forty per cent. of water gas. 

The President—The hour for adjournment has arrived, and it 
will be neccessary to postpone the discussion of Mr. Lansden’s 
paper until the afternoon session. 

The Association here took a recess until 2 o'clock P. M. 


Seconp Day—AFTERNOON SESSION. 
The Association met at2 P. M. 
Discussion on Mr. Lansden’s Paper. 


The President—We will now take up the discussion on Mr. Lans- 
den’s paper on the ‘‘ Advantages of Supplying a Mixture of Coal 
and Water Gas.” 

Mr. Robert Young—I would like to ask Mr. Lansden whether he 
made any change in the burner when he was burning 16 candle and 
29 candle gas, The same burner is not suitable for both gases, and 
one is very apt to be led astray and to think that the 16 candle gas 
has about as high heating power as the 27 candle. I think the 
burner was at fault. 

Mr. Lansden—I used the same burner. 

Mr. A. C. Humphreys —I would like to say a word on the subject of 
stratification. To my mind it would be covered in this way, that 
if you give the gases a chance to mix they will mix completely. I 
think the idea that gases will stratify is entirely erroneous, but if 
you give gases a proper chance they will thoroughly mix. It will 
not do to say, on the other hand, that gases will not stratify in the 
ordinary acceptation of the term, because if you do not give them 








a chance to mix they will come out stratified to the consumer, but 
if you give them a chance to mix in the holder the mixture will go 
complete to the consumer. As to another point with regard to the 
mixture of gases by means of an exhauster, I would like to point 
out that of course it is not necessary to have any elaborate system 
of double purification after mixing. We could of course bring those 
gases together by the use of only one exhauster, and still mix in 
any required quantity of water gas with coal gas or vice versa, 
by the use of one exhauster and one holder. We are constantly 
doing that. 

The President—Would there be any special objection, provided 
the two gases were of equal candle power, if they were not 
thoroughly mixed ? 

Mr. A. C. Humphreys—Yes; there would be. The same burner 
would not be adapted to the two gases, and you get unequal results. 
The gases ought to be mixed. 

Mr. Robert Young—I quite agree with Mr. Lansden about the 
effect of using mixed gas. We use in Allegheny (where we have 
both processes) a water gas plant and a coal gas plant, and of 
course are mixing our gases all the time. The mixture of water 
gas to coal gas ranges from 25 to 75 per cent. Ours is not a water 
gas exactly but a mixture of 66.66 per cent. of water gas and 33.34 
per cent. of natural gas—in summer we make 75 per cent. of this 
mixture and 25 per cent. of coal gas and in winter it is just 
reversed ; taking the whole year we make 50 per cent. of each. As 
far as the stratifying of the gas is concerned we have no trouble 
with that. I alsoagree with Mr. Lansden that we make a better gas 
and a gas that is more satisfactory to the people than we did when 
we made a 16-candle coal gas. Our mixture of the whole gas 
averages from 18.56 to 19 candle power. Since we have been using 
water gas we have never had a single complaint from the people of 
smoked ceilings. Before that we tried toincrease our illuminating 
power by injecting oil into the retorts, but if we thus increased the 
illuminating power to 18 or 20 candles the next thing we heard was 
about it discoloring the wall and ceilings. Since we have used the 
water gas, mixing it with the coal gas, we have never had a bit of 
trouble. 

Mr. Cowdery—I have tried the same experiment that Mr. Lansden 
speaks of, and found the results to be very close to what he has 
stated. 

On motion of Mr, Walton Clark, the thanks of the Association 
were voted to Mr. Lansden for his paper. 

The President—We will next listen to the reading of the paper 
by Prof. E. G. Love on 


GAS CALORIMETRY. 


Prof. Love—Perhaps I should state, before commencing my 
paper, that the reason why there are no copies printed is due to my 
ignorance of the custom of the Association—a praiseworthy one— 
of having the papers printed in time to put them in the hands of 
the members at the meeting. I was not aware of that custom, and 
consequently did not send my paper to the Secretary in time to 
have it printed. 

The constantly increasing demand on the part of the public for 
some cheap and efficient gaseous fuel naturally renders this one of 
the most important questions which engage the attention of a body 
of gas engineers. 

The number and scope of the papers on gaseous fuel which from 
time to time have been brought before this Association render 
anything I might say from a strictly engineer’s standpoint quite 
unnecessary. And yet as the efficiency of a gaseous fuel is quite 
as important as its cheapness, it has occurred to me that perhaps a 
few words on the practical determination of the heating power of 
gas might not be without some interest to the Association. 

The object of calorimetry is to measure the quantity of heat 
which is produced or absorbed during any chemical or physical 
change ; and acalorimeter is an instrument employed in measur- 
ing this heat. This includes the determination of specific heat, 
latent heat, heat of combustion, etc., and, consequently, the form 
of calorimeter must depend upon the nature of the investigation. 

At present we have to do with the determination of the heat of 
combustion, and this is more especially as it relates to gaseous 
fuels. 

The calorific power of a fuel may be defined as the total quantity 
of heat produced by the combustion of any given quantity of it. 
This power depends not only upon the chemical composition of the 
body, but also on certain chemical and physical properties. Thus 
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the calorific power of carbon in the form of wood-charcoal would 
be represented by the number 8,080, while in the form of the 
diamond it would be 7,770. 

It is important to distinguish between calorific power and calorific 
intensity. The first has to do solely with the quantity of heat 
produced, and would be the same whether the combustion took 
place in oxygen gas or in the air. A piece of wood produces the 
same quantity of heat when allowed to decay in nature as when 
burned in astove, but the calorific intensity is entirely different. 

The calorific intensity, then, refers not to the quantity of heat, 
but to the temperature produced, and it is sometimes defined as 
the temperature to which the burning of any substance will heat 
the products of its own combustion. While the qua tty of 
heat is the same whether the fuel is burned in oxygen or in air, the 
calorific intensity of flame temperature would be very different. 
When burned in the necessary quantity of oxygen, the heat pro- 
duced raises the temperature of the products of combustion only, 
but when burned in air the heat must raise the temperature of the 
nitrogen present in addition to that of the products of combustion, 
and consequently the temperature reached is not so high. When, 
as in practice, the air is, afd must be in considerable excess, the 
flame temperature is even lower. As an illustration, agiven weight 
of carbon when burned in the requisite amount of oxygen will give 
a temperature of 10,174 deg. C.; when burned with just enough 
air to furnish the necessary oxygen, the temperature is lowered to 
2,715 deg. C. ; and, Jastly, when the amount of air is twice that 
necessary to furnish the oxygen, the temperature is only 1,408 
deg. C. With hydrogen these figures would be deg. C., 
2,741 deg. C., and 1,550 deg, C. 

In measuring calorific power reference is made to water as a 
standard, and a heat unit isthe quantity of heat required to raise 
a given quantity of water 1 deg. in temperature. 

Unfortunately some confusion exists from a lack of uniformity 
in the heat unit employed by different writers. In England and in 
this country the unit is either the pound Centigrade or the pound 
Fahrenheit. The pound Cent. unit is the quantity of heat required 
to raise the temperature of one pound of water1 deg. C., while the 
pound Fahr. unit differs only in substituting the Fahr. degree for 
the Centigrade degree. Since 1 deg. on the Cent. scale is equal to 
deg. on the Fahr., the expression of calorific powers in the pound 
Cent. unit is converted into pound Fahr. unit by multiplying by 
3. The reverse calculation is made by multiplying by §. 

The French unit, generally employed in France and Germany, is 
the quantity of heat required to raise the temperature of 1 kilo- 
gram of water 1 deg. C. It is called a calorie, and is equivalent to 
2.2 pound Cent. units, or 3.96 pound Fahr. units. 

The method of arriving at the heating power of any fuel by a 
calculation based upon certain generally accepted data may be 
relied upon in some cases, and yet, to a practical man, that method 
will naturally commend itself which determines the heating power 
by actual experiment. 

For solid and liquid fuels a calculation gives only rough ap- 
proximations to the truth, and this must continue to be the case so 
long as our knowledge of the constitution of the carbon and 
hydrogen in these fuels remains in its present imperfect state. To 
calculate the heating power of a sample of coal from the amount 
of carbon and hydrogen it contained, and the calorific values usu- 
ally assigned to these elements, would be assuming that the carbon 
of the coal had the same heating power that it has in wood char- 
coal, and that the hydrogen had the same value as experiment has 
shown it to have in its elementary, gaseous condition. Some im- 
provement is made when we recognize the probability, suggested 
by M. Cornut, that the fixed and volatile carbon have different 
calorific powers ; and still we are very much in the dark. 

With liquid fuels the data upon which to base a calculation of 
their calorific powers is as uncertain as with solid fuels. 

In the case of gaseous fuels a calculation becomes more reliable 
since there is less uncertainty in the data upon which it is based. 
Two methods have been employed for calculating the calorific 
power of a gaseous fuel. The first considers the gas as containing 


known quantities of carbon and hydrogen, and its calorific power | 
is calculated on the assumption that these constituents have the 
same calorific value as though in their elementary condition. This 
is open to the same objection noticed in the case of solid and 
liquid fuels ; and the result based upon it is, therefore, erroneous. 
The other method considers the gas as a mixture of hydrogen, 
marsh gas, olefiant gas, carbonic oxide, etc., for each of whicha 











calorific value has been experimentally determined. If the per- 
centage by weight of each of these constituents be multiplied into 
its calorific power, the sum of the products thus obtained will 
equal the calorific power per pound of gas. This gives us the most 
reliable result which it is possible to obtain by calculation. It in- 
volves a complete analysis of the gas in question, and, moreover, 
the nature and amounts of what are usually designated as ‘‘ illu- 
minants” or heavy hydro-carbons must be ascertained, since the 
constituents of the illuminants have different calorific values ; 
thus it is that an actual laboratory test, while it may not be fully 
realized in the practical use of a gaseous fuel, is at once a more ex- 
peditious and satisfactory method of reaching the desired result. 
In order to illustrate more in detail the methods employed in de- 
termining the heating power of gas I have sketched here three 
calorimeters suitable for such determinations. The first is that of 
Andrews (see Fig I.) which involves the explosion of the gaseous 
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Fig. 1. 


mixture in a closed copper vessel. It consists of four cylinders, 
one withinanother. The gas to be examined, mixed with the re- 
quisite amount of oxygen, is inclosed in the vessel A, which is 
placed in a larger vessel filled with water. This is itself placed in 
a cylinder provided with a cover, and the whole inclosed in an outer 
vessel arranged to rotate ona horizontalaxis. The apparatus is first 
rotated to establish uniformity of temperature, this temperature 
being then measured by a delicate thermometer. By means of the 
wires shown, a current of electricity is passed through a fine plati- 
num wire, placed in the gaseous mixture, until the wire becomes 
sufficiently heated to explode the gas. The calorimeter is then 
closed and rotated for 35 seconds to distribute the heat through 
the apparatus. The thermometer is again introduced and the in- 
crease of temperature observed. This, together with the known 
calorific capacity of the apparatus, furnishes the necessary data 
for calculating the calorific power of the gas. 

The second calorimeter is that of Favre and Silbermann (see Fig 
Il.) Itis so arranged that the fuel can be burned in oxygen gas. 
It consists of the combustion chamber a, made of gilt copper 
plate. Surrounding this is the vessel c cc, which is filled with the 
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water to be heated. Outside of ¢ Cc is the vessel of silvered copper 
b, the space between this and c being filled with swan’s-down. 
The whole is contained in the vessel c c tothe bottom of which b is 
firmly fastened. The annular space between 6 and ¢ is filled with 


water, the temperature of which is indicated by the ther- 
mometer ¢, and which serves to neutralize any acci- 
dental variations in the temperature of the atmosphere. 


The tube d serves to convey the purified oxygen into the 
calorimeter, and when the substance to be tested is a gas itis 
introduced by the tube o. The gaseous products of combustion 
escape by the tube s, pass through the coil s, where they commu- 
nicate their heat to the surrounding water, and finally leave the 
instrument-by the upper part of s. aa isa mechanical agitator, 
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Fia. II. 


and m a mirror which enables the operator to observe the progress 
of the combustion, the opening into the calorimeter being closed 
by a triple disc of glass, alum and quartz. In all cases where it 
was practicable Favre and Silbermann calculated the quantity of 
substance burned from the weight of the products of combustion. 
The calorimeter to which I wish especially to call your attention 
is one devised by the late Mr. F. W. Hartley (See Fig. III.) It con- 
sists of the water cistern, A, provided with a ball-cock, and 
connected with a larger cistern or supply; B, the outlet of the 


cistern, is a glass tube containing a thermometer for ascertaining! 


the temperature of the inlet water; C, is a water-jacket surround- 
ing the Bunsen burner ; D, is the body or calorimeter proper, con- 
sisting of a modified Coffey’s still, which presents internally a 
large wetted surface for the absorption of heat; E, is a box to 
contain an anemometer when desired ; F, is a copper chimney, and 
G is a ring-burner for heating the upper part of the chimney—this 
is necessary, inasmuch as the products of combustion, being below 
the temperature of the air, cannot produce the necessary draught ; 
M, is the meter delivering 1-20 cubic foot of gas per revolution, and 
R, is a sensitive governor placed on the outlet of the meter. Deli- 
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cate thermometers are employed to determine the temperatures of 
the atmosphere, the inlet water, the outlet water, the body of the 
calorimeter, the products of combustion, and the gas tested. 

In working, the gas passes from the cistern, through the tute, 
B, and the jacket, C, to the upper part of the body, D, through which 
it descends, finding an exit through the lip into the collecting cistern, 
J. The gasis burnedat the rate somewhat less than 14 cubic feet 
per hour, while the quantity burned in each test is ? cubic foot. 
With our gases of higher candle power I find that the consumption 
cannot much exceed 1 foot per hour, the experiment lasting about 
fifteen minutes. The gas and water supplies are first regulated so 
that the increase of temperature shall be from about 5 to 8deg. Fahr., 
the water meantime running to waste. After this adjustment is 
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Fie III. 


made and the readings of the thermometer are tolerably uniform, 
the index of the meteristaken and the outlet water turned into the 
collecting cistern. During the test the thermometer indicating the 
temperature of the heated water should be read frequently. My 
practice is to read this thermometer four times during each revolu- 
tion of the meter, making 20 readings during thetest. Each of the 
other thermometers is read five times in regular intervals. When 
the .25 cubic foot of gas has been consumed the water is turned to 
‘‘waste,” the time is noted and the water in the collecting cistern 
either weighed or measured and the weight calculated. The weight 
of water in pounds multiplied by the increase in temperature of the 
water and divided by the corrected volume of gas burned, gives the 
calorific power per fcot of gas. The results obtained with any 
calorimeter require some correction, the nature and extent of 
which vary with the different forms of instruments. This is usu- 
ally determined once forall. Mr. Hartley pointed out the following 
possible sources of error in his calorimeter. | 

1. Absorption of heat by the body of the instrument, and loss of 
heat by the heated water receiver. Experiments have shown that 
for each degree Fahr. which the body of the calorimeter is below 
the temperature of the air, it absorbs an amount of heat equal to 
.025 of a unit per minute, aad that for each degree which the 
receiver—and issuing water—is above the temperature of the air 
it loses .01 of a unit per minute. If, therefore, an experiment 
lasted ten minutes and the body was 5 deg. Fahr. lower than, and 
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the receiver 5 deg. Fahr. above the temperature of the air, the cor- 
rections would be: 

.025x5x1L0—1.25 gain, to be subtracted. 

.010x5x10— .50 loss, to be added. 





.75 unit gain, to be subtracted from the result for 
} foot consumption. 

2. Absorption of heat from the air supplied to the burner, and 
aspirated through the apparatus. From various tests Hartley 
became satisfied that not more than 18 feet or, say, one pound of 
air, passes for each foot of gas burned. On this basis, if the efflu- 
ent gases were 3 deg. Fahr. below the air the correction per cubic 
foot of gas units would be .2379 (specific heat of air; Regnault) mul- 
tiplied by 30.7137 unit. No correction is made for this small 
error. 

3. Differences in the specific heat of water at different tempera- 
tures. 

Regnault found the specific heat of water 

at 86 deg. Fahr. 1.0020 
at 50 deg. Fahr. 1.0005 
0.0015, or 15 units in 1000; 
equal to .04 of a unit in 1000 for each degree between 50 deg. and 
86 deg. If 620 units of heat were realized per cubic foot of gas with 
water at any temperature between 50 deg. and 86 deg., the correc- 
' tion would be 620x.04—1000—0,025 of a unit to add. 

No correction is made for this. 

4. Radiation downwards from the burner. The burner is of the 
Bunsen type and radiation is not great. Moreover, the flame is 
wholly within the body, and any radiated heat for the most part 
falls upon the water-jacket placed around the burner tube. The 
loss, therefore, by radiation is practically nothing. 

As to the effidiency of this instrument, I have not tested it as yet 
with any simple gas of known calorific power, but I may state that 
atest with hydrogen by Mr. Hartley gave 329.28 heat units per 
cubic foot at 60 deg. Fahr. and 30 in. This is equivalent to 62080 
heat units per pound. 





APPENDIX. 
Memoranda of Calorific Test of Gas. 
Temperature of air : , : 69.28 deg. F. 
“ ‘* water-inlet, below air 3.767 deg. 
es outlet, above air 4.413 deg. 


oe 





raised 8.180 deg. 
‘ escaping gas 68.00 deg. 
‘* body 67.852 deg. 
‘* gas 69.00 deg. 


15.033 M. 
0.25 cu. ft. 
.24515 ft. 


Duration of test 
Gas burned 


se 


a 60 deg. and 30 in. 


Lbs. of water heater 20.814 
Correction : 
1.428x.0258x15.033—.554 gain. 
4.413x.01 x15.033—.663 loss. 
.109 unit loss. 
20.814x8.18=170.25+.11—170.36 + .24515=—694.92 heat units at 60 


' deg. and 30 in. 
Candle power 21.94. 
Table of the Calorific Powers of Gases, based on the Results of 
Pror. JULIUS THOMSEN. 
Lb. Fah. Units. 


Specific Weight of, Number | Calorific Powers. 











GAS. a Gravity lcu. ft. of cu. ft. | Water--Liquid. W ater-- Vapor. 
“| Air-l, Grains. | indlb. | Perlb. | Cu. ft.) Perlb. | Cu. ft. 
Hydrogen..... H 0.0693 37.04 188.98 61524.0) 325.5) 51804.0) 274.1 
Methane or ) <a ‘ ; ? , 0 99 al o1R00 
Marsh Gas ( *° C H:3/0.5576) 298.03 23.49) 24022 .0)1022.2) 21592 0 919.3 
Ethane........ Ce He!1.0374) 554.48 12.62) 22399 .8)1774.3) 20455.8)/1620.3 
Propane... ....|\C3 Hs/1.5246) 8 4.89 8.59) 21825.0/2540.7) 20057 .7/ 2335.0 
Ethylene ...... Ce H4\0.9784 522.95 13.38) 21522.8,1607.9, 20134.3)1504.2 
Propylene. .... C3 H6|1.4980, 800.67 8.74) 21222 .8)2427.5) 19834. 2/2268 .7 
Acetylene. .... C2 H2/0.9100 486 39 14.29 21492.7,1493.4) 20745.01441.4 
Benzine Vapor. Cé He 2.7000 1443.14 4.85) 18183.4'3748.7, 17435 .7/3594.6 
Carbouic Oxide) C O |0.9677) 517.23 13.53) 4395.2) $24.7) 4395.2! 324.7 
I have ca)culated the weight of 1 cubic foot of air at 60° F. and 


30 in. pressure as 534.495 grains. 


Discussion. 

The President—This is a very interesting paper, and I have no 
doubt that the Professor will be glad to answer any questions you 
may ask him. 

Mr. Jones—I would like to ask if itis true that the calorific power 
of carbonic oxide, when burned with oxygen, is greater than that 
of hydrogen when burned with oxygen, foot for foot. 

Prof. Love—It makes no difference, so far as calorific power is 
concerned, whether the gas is burned in oxygen orinair. The 
quantity of heatis the same, but the temperature would be dif- 

erent. I have calculated the calorific power of hydrogen as 325.5 
heat units per cubic foot, and that of carbonic oxide as 324.7 units. 
These figures suppose the aqueous vapor produced in the burning 
of hydrogen to have been condensed, and its latent heat rendered 






Mr. Norris—Then the comparison between carbonic oxide and 
hydrogen is affected by the condensation of the watery vapor, and 
also by the temperature at which the gases are discharged. 
believe that carbonic oxide takes about 24 times as much oxygen 
to burn it as hydrogen, and, therefore, if you discharge the pro- 
ducts of combustion at 600 deg. you lose more carbonic oxide than 
you do of hydrogen. 

Prof. Love—No. These figures are based upon the supposition 
that the gaseous products are deprived of their heat. Of course it 
is important in any calculation of this sort to do that, or the figures 
would be quite different. In the case of hydrogen you have steam 
produced which goes off as vapor, carrying with it all the latent 
heat. These calculations are based upon the supposition that the 
aqueous vapor is condensed, and that the latent heat becomes sen- 
sible and is measured. When the vapor is not condensed, the 
calorific powers become 274.1 units for hydrogen and 324.7 units for 
sarbonic oxide. 

Mr. Norris —I meant marsh gas and not carbonic oxide. 

Mr. John Young—I would like to ask to Prof. Love in what way 
he obtains the results when he is testing different gases. For in- 
stance, light carbureted hydrogen would require a much larger 
quantity of air for combustion than would hydrogen. 

Prof. Love—The burner employed is so constructed as to allow 
an adjustment of the air supply to the gas burned. 

Mr. John Young—Would there not be a liability to error on 
account of imperfect combustion ? 

Prof. Love—I think not, and still if the combustion were im- 
perfect an error would of course beintroduced. In order to insure 
against this the products of combustion should be examined. A 
glass tube can be inserted into the escape pipe, and the products of 
combustion drawn off and analyzed. Ifthe analysis showed that 
the carbon had been burned to carbonic acid, and that no carbonic 
oxide were present we should conclude that the combustion had’ 
been perfect. It may be safely assumed that the same proportions 
of the gas and air would produce perfect combustion under practi- 
cally the same conditions. 

Mr. Nettletocn—Before leaving Prof. Love’s paper I would like to 
ask him a question. He has tested both water and coal gas ; but I 
would like to ask him if he has ever tested a mixture or combina- 
tion of water and coal gas; and, if so, if he has found that the 
result is the average candle power of the two gases—the theoretical 
candle power—or, if it is higher, how he explains that fact. Prob- 
ably he is ina better position to make that test than any one else 
in the room. 

Prof. Love—I have not made a sufficient number of tests on that 
particular point to answer your question. I may say that at my 
laboratories it is now impossible for me to get any pure coal gas, for 
the reason that, since the consolidation, it is mixed with water gas, 
and the only way is to bring the gas to my laboratory, or take my 
salorimeter to the gas works. At the Manhattan works they make 
pure coal gas, but in distribution it is mixed with water gas, so that 
I can never tell exactly what I am getting. I have determined the 
calorific power of that mixture, which contains about 50 per cent. 
of water gas. Of the water gas I have determined the heating 
power a great many times, but not of pure coal gas. 

Mr. Nettleton—My question is as to the candle power. If. you 
take coal gas of 18 candle power and water gas at 20 candle power, 
theoretically, the mixture should be 19 candle power ; but, practi- 
cally, it is stated to be above 19. Has Prof. Love found it so in 
his experience ? 

Prof. Love—I misunderstood your question. 
that test and cannot say how it would be. 

Mr. Norris—How would it be with regard to the quantity of air? 

Prof. Love—The latent heat would become a factor in the case of 
marsh gas and hydrogen, but not in the gas of carbonic oxide. 

Mr. Glasgow—In the Favre and Silbermann instrument does it 
discharge the products of combustion at a temperature lower than 
the surrounding atmosphere ? 

Prof. Love—No; they cannot be lower than the temperature of 
the water, which is practically the temperature of the air, and cor- 
rections have to be made for every calorimeter. 

On motion of Mr. A. C. Humphreys, the thanks of the Associa- 
tion were voted to Prof. Love for his valuable paper. 


REPORT OF COMMITTEE ON NEXT PLACE OF MEETING. 





I have not made 


Mr. Boardman—Your Committee has considered the place for the 
next meeting, and from the complexion of the Committee it seems 
to us that it would be very desirable to have the Association make 
a trip to the sunny South. We have thought that many of our 
beautiful cities would like to entertain us, but we have at last come 
to the unanimous conclusion that Savannah, Georgia, would be the 
best place at which to hold the next meeting (applause). In addi- 
tion to the well-known hospitality of the South, we had the pleasure 
of receiving the following communications, which in a measure 
determined the exact location : 

‘* To the Committee on the Selection of a Place for the Next Meeting: 

‘*Gentlemen: Learning that your Committee is thinking of select- 
ing some Southern city for the next convention of our Association, 
I wish to extend to the Association, in the name of the United Gas 
Improvement Company, a hearty welcome to any city in the South 
where our Company is in control of the gas interest. I would 
especially mention Atlanta, Savannah and St. Augustine. 

Very respectfully yours, 
ALEXANDER ©. HUMPHREYS, 
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For the United Gas Improvement Co.” 
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In selecting this place we wish to extend our thanks, and I am 
sure also the thanks of the Association, for the hearty welcome 
extended by the United Gas Improvement Company. 

On motion of Mr. Denniston the report of the Committee was 
received, and the selection of the place for holding the next meet- 
ing of the Association, approved. 

COMMITTEE OF ARRANGEMENTS. 

The President appointed as a Committee of Arrangements for the 
next annual meeting: Alexander C. Humphreys, Philadelphia, 
Pa.; A. E. Boardman, Macon, Ga.; Thomas Turner, Charleston, 
S. C.; David Douglas, Atlanta, Ga.; W. G. Abel, Atlanta, Ga. 

The President: The next paper read will be that by Mr. Fred- 
erick H. Shelton, on . 


ILLUMINATING WATER GAS—PAST AND PRESENT. 
Mr. President and Members of the American Gas Light Association: 

In presenting for your consideration a paper upon water gas—a 
subject that has probably excited more discussion and more con- 
troversy than any other one topic in the gas industry—it is, per- 
po oe well for me, at the outset, to briefly give my reasons for so 

oing. 

To my mind, the present time marks a well defined and well 
rounded out period in water gas history, Known as a gas in the 
chemist’s labratory a hundred years ago; struggling through the 
early stages of experiment; striven after by gas men and invent- 
ors throughout the century; frowned upon as illegitimate and 
with many an effort to throttle it by the older gis interests. water 
gas, like a lusty child, has steadily grown to be a stout, fighting 
competitor of, even threatening to outstrip, these older forms of 
gas manufacture, and has developed into a well-recognized and 
legitimate position in the gas industry. 

Innumerable patents and methods for its manufacture have ap- 
peared, risen to a brief zenith of fame, and disappeared, until, as 
in the survival of the fittest, a well defined and commercially suc- 
cessful system of manufacture has been evolved. In this process 
of evolution, water gas has spread throughout the land, far more 
than I think most A po appreciate—and it is my intention in this 
paper to show you somewhat the extent of this growth, especially 
within the last 15 years ; and, also, to give you a brief review of 
the early state of the art, together with a resume, of the practical 
methods for its manufacture to-day. 

The Earlier History of Water Gas.—It is most interesting to note 
that the discovery of water gas, as a gas, dates back toa time when 
the composition and nature of gases in general was but little known. 
Hydrogen was known as ‘‘inflammable air,” and when (in 1784) 
Cavendish made the discovery that it was one of the componerts 
of water, it was looked upon with great astonishment. Four years 


before this, however, one Fontana had called attention to the) 


reaction which takes place between steam and incandescent car- 
bon, at high temperatures, which, as you all know, is the basis of 
the whole theory and chemistry of water gas. 

In “‘ King’s Treatise on Coal Gas” we find that Lavoisier and 
Meusnier, prominent chemists of that day, in investigating the 
composition of water, by analysis, ‘‘ passed steam through a red 
hot pipe, whereby they obtained a quantity of ‘inflammable air’ 
which, when mixed with atmospheric air, or oxygen, exploded 
upon being ignited. They afterwards introduced charcoal in the 
pipe, which resulted in a considerable increase in the quantity of 
the gas, although of a somewhat different nature. This, then, was 
the first production of water gas.” This period was practically 
contemporaneous with the earliest utilization of coal gas ; for about 
1793—eight years later—we find Wm. Murdoch, the universally 
acknowledged ‘‘ father of gas lighting,” ‘‘ distilling the vapors from 
bituminous coals,” and applying them to the lighting of his house. 

The first one who appears to have attempted to apply Fontana’s 
observations, and the theory of water gas, to practical gas making, 
was one Ibbetson who, in 1824, in England. made a water gas by 
passing steam through a mass of incandescent carbon. From this 
date down to, say, 1858, inventions succeeded one another in great 
rapidity—no less than sixty patents appearing within this period, 
all aiming to take advantage of the reaction of steam and carbon 
at high temperatures. In theory, water gas was recognized, and 
its desirability admitted. but in practice, in all this period, no com- 
mercially successful system of manufacture was hit upon. [ will 
not tire you with a detailed list of these patents, for most of 
them failed to get beyond the patent office. Those who are in- 
terested can find them listed in the AMERICAN Gas LIGHT JOURNAL 
for September 16, 1864. 

Some few of these patents are worthy of note, however, from the 
fact that they contain some one or two of the essential features of 
the modern water gas apparatus ; and it was precisely the combi- 
nation of these individual features that has produced the successful 
systems of to-day. For instance, in 1831, George Lowe patented a 
simple generator, for the express purpose of utilizing the hot coke 
drawn from retorts. The combustion of the coke was obtained by 
natural draft, instead of the modern forced blast ; when a proper 
heat was obtained steam was admitted, decomposed, led off, and 
afterwards carbureted. Except in the matter of draft, mark the 
similarity to the modern Tessie du Motay system. 

In 1832, M. Jobard, of Brussels, erected plants for supplying 
Dijon, Strasburg and Antwerp, and part of Paris, with ‘‘ water gas 
impregnated with hydrocarbon vapors.” 

In 1839, George Cruikshank makes water gas in vertical retorts 
filled with carbon, and fired externally, a forerunner of the modern 
Allen-Harris type. 











In 1847, Stephen White devised a somewhat similar apparatus, 
which met for a time with some little success, plants being erected 
at Ruthin, Southport, Warminster, Dunkeld, etc., and exciting 
some little comment in English gas circles. A good description 
of his method may be found in ‘° Hughes on Coal Gas,” edition of 
1853. 

In 1852, the Kirkham Bros. designed a furnace, or generator, to 
be *‘ blown up” continuously, with the admission of a steam jet. 
The producer gas so formed was afterwards carbureted ; and in 
this we have the forerunner of the modern McKenzie method. 

In 1856, the system of M. Gilliard appears. This was simply the 
injecting of steam in a retort containing incandescent carbon, and 
the pure hydrogen gas, thus formed was used for light, through the 
medium of a platinum burner, heated to incandescence ; the fore- 
runner, again, of the modern, incandescent gas lighting systems. 
Extensive works of this type were erected at Narbonne and Passy, 
France, a description of which can be found in the AMERICAN Gas 
LiGHT JoURNAL for October 15th, 1860. 

In 1856, also, Frederick Siemens invents the regenerative fur- 
nace, or the chamber filled with loose fire brick, for the storing up 
of heat from waste gases, which has since become so essential a 
feature of metallurgical furnaces, and which. under the name of 
superheater, and used as a fixing chamber, plays so important a 
part in most of the modern successful water gas apparatus. 

Most of the patents up to this date were in England and France, 
and it is not until 1858 that we find record of water gas plants of 
any note, erected in America. 

Just at this point—as we take up the list of water gas processes 
that have since appeared in America—1 would call your attention 
to an important distinction, which I would have you bear in mind, 
viz.: the two general classes into which all water gas apparatus 
can be divided. s 

Class I, Retort Processes, or ‘‘ those in which steam is admitted 
into retorts containing carbon, the temperature of which is main- 
tained by combustion external to the retorts ;” and 

Class II, Generator Processes, or ‘‘those in which steam is 
admitted into retorts or furnaces (generators) containing carbon 
which has been previously heated by partial combustion of its own 
mass, or by internal combustion.” 

1 would here state that in enumerating the various processes 
and apparatus, both in this class and the succeeding, I do not pro- 
pose to attempt to list all of the several hundred water gas patents 
that have been taken out, but simply to give a resume, as far as I 
am able, of the forms of apparatus of which plants have actually 
been erected, and put to practical use. 

We have in Class 1, Retort Processes : 

ist. The Sanders apparatus. 

2d. The (Gwynne, or) Allen-Harris apparatus. 

3d. The Salisbury (or Slade) apparatus. 

4th. The Jerzmanowski (‘‘ Boot-leg,” or Baby) apparatus. 

The Sanders Apparatus :—In cut Nof®1, I show a sketch of the 
first water gas plant of which I can find any record, as having 
been erected in the United States, and which illustrates the method 
of manufacture of Dr. J. Milton Sanders. In this, the ‘‘L” shaped 
cast iron retort ‘‘ A,” set in an ordinary bench furnace, was 
charged with charcoal and brought toa high heat. Super-heated 
steam was then admitted at the top at ‘‘E,” and passing down- 
wards, was decomposed and, uniting with the carbon from the 
charcoal, formed a non-luminous water gas. At the same time 
melted rosin was introduced in the retort for enriching, and the 
mixture passed out the standpipe ‘‘ F.” to hydraulic main, etc. 
You will see that there was almost no “fixing” of the gas, and this 
fact, together with the resulting condensation, and the excessive 
wear of cast iron retorts (owing to the high heats necessary for the 
decomposition of the steam), practically killed the system. It is 
interesting, however, to note the interest it excited. During the 
years 1859 and 1860, plants were erected in Philadelphia, at the 
Girard House; in Wilmington, Del. ; Aurora, Ind. : Laconia, N. 
H.. etc. Extravagant claims were made, and the columns of the 
AMERICAN Gas Licut JourNAL at that period were filled 
with arguments respecting the merits ot the apparatus. In fact, 
any one desiring a highly respectable water gas controversy need 
but go back thirty years, take this case in toto and change but 
the names and dates. 

The Allen-Harris Apparatus:—The second method to excite 
general interest in gas circles was the ‘‘ Gwynne-Harris,” or Amer- 
ican Hydrocarben Process,” as it was then frequently called. Mr. 
W. A. Gwynne, after taking out several patents, dating from 1863, 
and erecting a plant at Elizabeth, N. J., which was in operation 
for several years. became associated with Mr. G. W. Harris, also 
controlling several water gas patents, and together they erected at 
Fair Haven, near New Haven, Conn., in 1868, the first plant under 
the ‘‘ Gwynne-Harris” system. 

It excited much interest, was visited by many prominent gas 
men, and was the subject of five months’ experiment and an ex- 
haustive report of two hundred pages, by Professors Silliman and 
Wurtz, in 1869, which report was afterwards published, and can be 
found in the AMERICAN Gas LiGHT JouRNAL through the year 1874. 
Some time before this Mr. Gwynne died, and the ‘“ National Coal 
Gas Co.” being formed, with Messrs. H. P. and A. L. Allen, at its 
head. the name gradually changed to *‘ Allen-Harris,” by which it 
has since been known. 

This system was almost the only one that occupied public atten- 
tion in the Water Gas line from 1868 until the advent of the gener- 
ator processes in 1875. 
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Its backers stoutly took up the cudgels for water gas, writing 
column after column in its favor, and installed plants at Utica, 
Brooklyn and Westchester, N. Y.; Newark, N. J., etc., all of which 
were operated for a longer or shorter period. 

Since that time, numerous patents for improvements have been 
taken out, and the apparatus introduced at Rondout and Pough- 
keepsie, N. Y. As one of the best developed of retort processes, 
it may be of interest to note cut No. 2, which shows the apparatus 
erected in 1884, at Poughkeepsie. 

In this, ‘‘ A” is a bench of vertical fire clay retorts. “Each retort 
is filled with carbon, and steam, admitted at the top in finely 
divided jets, in passing down through, is decomposed ; the gas so 
formed then passes to the bench of horizontal double retorts ‘ B,” 
‘** Oil C,” for enriching, and the water gas *‘ D” unite and pass into 
the lower chamber of the lower retort, and thence through 36 feet 
of increasing heats, to the standpipe. 

The Salisbury Apparatus:—There have been numerous attempts 
by coal gas engineers to produce water gas in existing benches and 
retorts. These have resulted in many combinations of retorts, 
with the introduction of steam jets and hydrocarbon vapors, few 
of which have ever attained the dignity of a ‘‘ process,” or been 
heard of beyond the works of theiuventor. It is manifestly im- 
possible to herein describe all these efforts, and I will content 
myself with one, which is probably as typical and effective as any, 
and shown in cut No. 3. 

The ‘‘Salisbury,” or, perhaps, more properly speaking, the 
‘* Slade” method, as in operation at Yonkers, N. Y., for six years, 
consisted of the introduction of a jet of superheated steam, carry- 
ing a fine stream of naphtha through the mouthpiece of, and into 
a retort, in an ordinary bench setting. This stream of steam and 
oil vapor was then carried through a fire clay pipe on the bottom 
of the red hot retort to the rear end, where, issuing from the pipe, 
it expanded into the upper part of the retort, and passed forward 
and out of the standpipe. One or two retorts were used for the 
regular coal gas, to supply coke for firing the bench, and a later 
modification of the method was to pass the water gus from the 
lower retort up to and through the coalgasretort above. Although 
not so intended, as arranged at Yonkers, air was drawn in with 
the oil into retorts, resulting in a partial internal combustion, 
and adding a certain percentage of nitrogen to the gas. 

The chief claims made for this method of manufacture were: 
Low cost of equipment ; high candle power of gas; and the usual 
‘*general economy.” It is worthy of note, however, that it has 
since been superseded by a much more typical and effective water 
gas apparatus. 

The Jerzmanowski ‘‘ Baby” Apparatus :—This form of apparatus, 
dating from 1886, consists of ‘‘ L” shaped retorts (see cut No. 4), in 
the usual bench setting, the chief peculiarity of which is that the 
vertical portion of each retort is filled with ‘‘hard burned lime,” 
or limestone, which is maintained ata red heat. Steam injected, 
as usual at the foot of the retort, and carrying a stream of naph- 
tha is decompesed, and passing up through the lime ‘‘is converted 
or fixed into a permanent illuminating gas, by its contact with the 
hot lime in the upper part of the chamber.” Other claims, also 
made, credit the lime with a peculiar but not satisfactorily 
explained action upon the gas, which results in ‘‘ decreased purifi- 
cation,” etc. To the untutored mind it would appear that the 
limestone simply acts as would fire brick, or ‘‘other refractory 
substances,” to ‘‘fix” the gas. Plants of this form have been 
erected at Albany, Utica, Brooklyn and New York City, N. Y.; 
Boston, Mass., and several minor points. 

These comprise all the retort methods of: which I have any 
knowledge, for the manufacture of water gas. I am aware that 
sundry of what are known as “ oil bench’’—‘*‘ processes,” in which 
the oil is injected into retorts by a steam jet—claim to so manu- 
factuce a water gas. In the accepted sense of the term, however, 
this does not constitute a water gas process. I think that I have 
covered the recognized retort methods as above. 

We now come to Class 2 or ‘‘ Generator Provesses.” 
can be readily sub-divided into two divisions, viz. : 

Section A.—Generator processes in which a non-luminous water 
gas is first made, which is afterwards carbureted ; usually ina 
a apparatus, by the second fire, and in a second operation ; 
an 

Section B.—Generator processes, in which an illuminating water 
gas is made, carbureted and fixed entirely in one operation—one 
apparatus and with one fire; usually through the medium of 
a ‘‘superheater.” 

We have in Section A : 


This class 


ist. The Tessie du Motay apparatus. 
2nd. The Wilkinson apparatus. 

3rd. The Jerzmanowski apparatus. 

4th. The Hanlon & Johnson apparatus. 
5th. The Edgerton apparatus. 

6th. The Harkness apparatus. 

7th. The Mackenzie apparatus. 

8th. The Egner apparatus. 

9th. The Meeze apparatus. 


The Tessie du Motay Apparatus:—Pre eminently the most typi- 
cal of its class is the Tessie du Motay form, which I illustrate in 
cut No. 5. ‘‘A” is the ‘‘ gasozgene,” or simple generator, consisting 
of the usual fire-brick lined shell with coal bed, grate, air blast, 
and steam inlets, etc. In this, after attaining the proper heat, by 
‘*blowing up,” the blast is stopped, and steam, admitted beneath 
grate, in passing up through the bed of incandescent coal, is de- 
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composed, and the hydrogen gas thus formed passes to the 
‘hydrogen holder.” 1t then is brought to the carbureter ‘' X,” 
which consists of a series of shallow trays or pans of naphtha, 
heated to a vapor by steam in close contact. 

The gas enriched by, and carrying thése naphtha vapors in sus- 
pension, passes to the retort ‘‘ Z,”’ in passing through which it is 
‘*roasted,” or made into a fixed, permanent gas. It then goes to 
the purifiers, etc. You will note thatin this apparatus, in blowing 
up the heat, the generator gases pass out the stack and up the 
chimney, and are absolutely lost. 

The method above described, although named after the French 
chemist, Tessie du Motay, differs considerably from the original 
plan of working, as contemplated by him. This first plan covered 
the distribution of an ** oxygen” gas, a plant for which was erected 
in New York, carly in the seventies. This proved unsuccessful. 
Later, the system was again taken up, very materially modified, 
and brought to its present form, and in 1876 the first plant of any 
magnitude was erected for the Municipal Co., of New York, by the 
Continental Iron Works, of Brooklyn, N. Y., to whose energy 
much of the success of the system has been due. Other plants 
have since been erected at the New York, the Knickerbocker and 
the Harlem stations, New York city, and also at the Fulton-Muni- 
cipal works, Brooklyn; Yonkers, N. Y. ; Jacksonville, Fla., etc. 

The Wilkinson Apparatus :—Closely resembling the preceding, 
but of somewhat later appearance and construction, is the Wilkin- 
son apparatus—shown in cut No, 6—as constructed by Messrs. 
Bartlett, Hayward & Co., of Baltimore. From an authoritative 
description, I quote: ‘‘ Steam is decomposed in the generators, 
and, after a scrubbing process, is carried to the hydrogen holder. 
From thence it passes through a station meter to the ‘ illuminator,’ 
where it meets vapors of naphtha—produced by steam to a temper- 
ature of 240 to 260 deg. The mechanical mixture of water gas and 
naphtha vapors is carried to the benches in which the mixture is 
converted into a fixed gas. The benches are through benches of 
double the length of ordinary retorts; the mixture enters at one 
end and the gas issues at the other.” From this you will see that 
the system is very similar to the preceding, and the claims of the 
one are practically the claims of the other, and are (aside from the 
general claims of economy, etc., common to every apparatus) : 
ist, that the make of gas is continuous; 2d, that an absolutely 
unform gas is produced, and 3d, that gas is produced at an abso- 
lutely uniform speed. 

The first Wilkinson plant was erected, and is in operation upon 
a large scale, at the New York Mutual Co.’s works. Later plants 
are at Baltimore, Md.; Washington, D. C.; Buffalo and Rye, 
NN. ¥., ofc. 

The Jerzmanowski Apparatus :—This apparatus, as erected at the 
‘* Equitable” works, New York, Chicago, Baltimore, etc.. 80 
strongly resembles the preceding, for the generation of the hydro- 
gen gas, the latter carburetion, and the final fixing ef the same, 
by passing through retorts, that a detailed description would be 
largely a repetition of what has gone before. The chief point of 
difference is in the generator. This, in addition to the chamber of 
incandescent coal, has a secondary chamber (see Cut No. 7), con- 
taining ‘‘hard burned lime,” or limestone, which is heated by the 
products of combustion from the first chamber or generator proper. 
In making gas, steam, in passing through the coal, decomposes and 
meets, at the top of coal bed, hydrocarbon vapors ; together they 
pass down through the limestone (which practically forms a super- 
heating or fixing chamber), forming, perhaps, a 15 candle gas, 
which is afterwards enriched, as desired, to any degree and fur- 
ther fixed by carbureters and retorts, as previeusly described. 

The Harkness Apparatus:—It is of interest to note in this con- 
nection, as indicating the difference between success and failure, a 
plant erected at New London, Conn., of the Harkness form, pat- 
ented 1874, which, working upon almost the same lines as the pre- 
ceding, yet, from the crudity of certain essential details and poor 
structural design, has amounted to nothing. 

The method of manufacture, as inthe preceding, consisted of the 
production of a non-luminous water gas in a generator (see cut No. 
8), from which the gas was led off to retorts, carbureted with naph- 
tha vapors, and ‘‘roasted” or made intoa permanent fixed gas. 
The generator was small, difficult to fire, and to maintain proper 
combustion in; the coal was gotten to a proper heat by a slow 
draft, as compared with the modern blower or forced draft. This 
made an extremely slow production of gas, which in turn pro- 
duced high laboraccount. ‘To correct this, several generators were 
operated in conjunction. The gas went as made, regularly or 
irregularly, to the retorts—no hydrogen holder intervening. 
While this system had strong claims made for it at the time, asa 
matter of fact,it was short-lived. But one plant, as far as I know, 
was erected, and that has now been in disuse for some years. 

The Hanlon and Johnson Apparatus :—In 1878, under the aus- 
pices of the ‘‘ United Petroleum and Water Gas Co.” appeared the 
system of manufacture known as the ‘‘Hanlon and Johnson,” 
which attained some little success at the time, and which I illus- 
trate in cut No. 9. 

In this ‘‘A” is the usual plain generator for the production of 
non-luminous water gas. which is led off to one holder. ‘B” isa 
‘*Hanlon Bench,” for the production of a pure oil gas, which is 
led off to another holder. An exhauster ‘‘X” draws gas from each 
holder, mixing in the pipes, and it is obvious that by the adjust- 
ment of valves the proportion of water gas and oil gas drawn 
from their respective holders and,therefore, the exact candle power 
desired can be maintained toa nicety. In theory this was excel- 
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lent; in practice it was unsatisfactory and expensive. The gases 
having but a mechanical mixing, developed a strong tendency to- 
ward condensation, and had the lack of ** stiffness” of flame pecu- 
liar to oil gases. The absolute lack of utilization also of the gen- 
erator gases was a wasteful feature. 

There is no better illustration of the advancement of the art of 
water gas manufacture from uneconomical to economical methods, 
than to state that in the cities where the ‘‘Hanlon & Johnson” 
apparatus was some ten years installed, viz.: Rochester, N. Y.; 
Reading, Penn.; Dover, N. H.; San Francisco, Cal.; Atlantic City, 
N. J.; and several other points, almost without exception, these 
plants have since been superseded by more modern and more 
efficient water gas systems. 

The Edgerton Apparatus.—A system very similar to the above, 
but, in at least one feature, a decided step in advance, is the 
Edgerton, which I show in cut No. 10. 

In this ‘‘ A A” are generators as before, for water gas; ‘‘BB” 
are vertical retorts for the production of oil gas. The improve- 
ment comesin from the fact that the generator gases, which in all 
the systems heretofore mentioned in the present class, are allowed 
to goto waste, are, in this apparatus, to a certain extent utilized, 
being used to fire the retorts which make the oil gas ; a continuous 
supply of gas for this purpose being had by using two generators in 
conjunction. While one is making water gas the other is being 
‘** blown up,” and vice versa. The water gas and oil gas after being 
separately made, are drawn by exhausters through meters and 
mixed in measured quantities, as in the preceding method—cold 
and mechanically—and passed on through the purifiers to the 
holder. A distinct feature of the Edgerton system was the distri- 
bution of agasof very high candle power, selling it upon the basis 
of the amount of light received, with the use of a ‘‘dollars and 
cents” meter. Plantsupon this system have been erected at Dan- 
bury and Wallingford, Conn.; Pensacola, Fla.; New Orleans, La., 
etc. 

The Mackenzie Apparatus:—Still another form of apparatus, 
using a generator separately, and afterwards carbureting the gas, 
is the Mackenzie, which is of interest as showing an attempt to get 
a continuous production of gas with the use of a generator, but 
with the usual result, viz. : the gas isloaded with nitrogen, which 
is its own condemnation. 

In the Mackenzie method, which I show in cut No. 11, the gener- 
ator fire is blown up continuously. At the same time a steam jet 
is also continuously admitted, and the resultant ‘* producer” gas 
is led off to a bench of ordinary retorts, and carvureted by passing 
through same, with naphtha added. Sufficient coal gas is made in 
one or tworetorts to produce coke for firing the bench, which coal 
gas is mixed with the water gas at the hydraulic main. While a 
number of these plants were erected some years ago, they have all, 
as far as I know, fallen into disuse—the nitrogen in the gas prob- 
ably being achief factor. The last one, to my knowledge, now in 
operation, is just being supplanted by a later water gas process. 

The Egner Apparatus:—Tbe apparatus of Frederic Egner, of 
1887, shown in cut No. 12, is very similar in operation to the preced- 
ing, and illustrates another effort to attain a continuous manufac 
ture, with the use of a generator. *‘ A” isthe generator for making 
‘** producer” gas, ‘‘B” is a ‘‘carbureter” seal, through which the 
gas, in plunging, is enriched by the oil or naphtha, which replaces 
the usual water for sealing. From it the gas is conducted to the 
‘ fixing” chamber, or retort, in passing through which the gas is 
made permanent, and thence passes to the hydraulic main, puri- 
tiers, etc. A plant of this form has been erected at the Laclede 
works, St. Louis, and one, also, I believe, at Waco, Texas. 

The Meeze Apparatus :—The last form of apparatus of the class 
which we are now considering is that of A. G. Meeze, of England, 
patented 1886, and controlled by the ‘* International Gas Co.,” 
plants of which have been installed at New York, N. Y.; New 
Orleans, La., etc. ; ; 

This apparatus (see cut No. 13) consists essentially of fire clay 
retorts in an ordinary setting. In the center of each retort is a 4 
‘‘ingression pipe ” (leading almost tothe rear end) which is filled 
with ‘“‘bafflers,” through which a jet of superheated steam and 
hydrocarbon vaporsis injected. These vapors, after going through 
the ‘‘ bafflers” and expanding from the ‘‘ ingression pipe” into the 
body of the retort, pass through a second series of ‘* baffle plates” 
to the front, to the standpipe ‘‘A” and hydraulic main. The rich 
oil gas thus formed is afterwards reduced by a mixture of water 
gas, made by any generator method, which water gas may be ad- 
mitted in the retort, hydraulic main or other point. 

I think you must have already noticed the main feature—I 
might say the main fault—of this class of apparatus just described, 
viz.: that in all these methods of manufacture to make a fixed 
illuminating gas, two operations are involved—first the making of 
a water gas and afterwards the carbureting and fixing it. 

We now come to the consideration of a type of direct apparatus 
in which these two operations are combined inone. And in this 
class, in noting the various forms that have achieved commercial 
success, we find that no matter how much they differ in design, in 
proportion, in detail, or in construction, there is one great central 
feature common to all—a feature that has made the system a 
success, and which is the basis of their classification, as a process 
—and that feature is: the use of a superheater for storing up 
waste heat from the generator, by which to fix or make permanent 
the mixture of steam and oil gases. 

In the second class— or Section B (‘‘ Generator Processes in which 
water gas is made, carbureted and fixed entirely in one operation, 


one apparatus, and one fire; usually through the medium of a 
superheater ”)—wé®6 have: 


ist. The Lowe apparatus. 
2d. The Granger apparatus. 
3d. The Hanlon-Leadley apparatus. 
4th. The Springer apparatus. 
5th. The McKay-Critchlow apparatus. 
6th. The Flannery apparatus. 
7th. The Martin apparatus. 
8th. The Pratt ate Ryan apparatus. 
9th. The Van Steenburg apparatus. 
10th. The Loomis apparatus (early type for illuminating gas). 


The Lowe Process and Apparatus :—The credit for the invention 
of the process (which is the basis of the class of apparatus we are 
now about to notice), whether considered chronologically, practi- 
cally, or legally, belongs unquestionably to Prof. T. 8. C. Lowe, of 
Norristown, Penn. 

Identified with gas interests since the war of the rebellion, where 
as chief aeronaut of the —_ of the Potomac, he was engaged in the 
manufacture of gas for ballooning purposes, and later connected 
with the illuminating gas interests, in 1872 he took out a patent con- 
taining some of the features of and leading up to the patent of 1875, 
which is the base of the modern water gassystem. ‘This, as to time, 
is _— the same period as the first Tessie du Motay plant in New 
i Oorg, 

Devoid of technicalities, the Lowe process covers broadly the 
use, in connection with a generator, of a superheater or fixing 
chamber, fired by the combustion within it of the gases which are 
formed in ‘* blowing up the heat” in the generator ; also the intro- 
duction of oil, or other enriching substances, into the hydrogen gas 
and the fixing of the two by passage through the superheater into 
one permanent fixed gas. The process also covers the use of the 
superheater for superheating steam, if so desired, instead of for 
fixing the gas. 

The first Lowe apparatus was erected in Phoenixville, in 1873 ; 
the next at Conshohocken, and the third at Columbia, Penn., all by 
the inventor himself. 

Messrs. 8S. A. Stevens & Co. then took an agency (their first works 
being at Utica, N. Y.), and later organized the ‘‘American Gas, 
Fuel and Light Co.” to whom a general license was given. About 
the same time Messrs. A. O. Granger & Co. commenced building 
this apparatus, closely followed by Messrs. Pierson Bros., and the 
‘* National Gas Co.” 

By these various parties, Lowe apparatus was erected at very 
many places throughout the country, until 1882, when the patent 
rights were acauired by the United Gas Improvement Co., of Phila- 
delphia, who have since continued the erection of the apparatus. 

I show two cuts of the Lowe apparatus. Cut No. 14 shows the 
earliest and original form. Cut No. 15 shows the latest construc- 
tion. In general features, sequence of parts and operation, they 
are alike: ‘‘A,” the generator, a fire-bricked lined chamber, 
contains anthracite coal, or coke, which is raised to a state of in- 
candescence by an air blast, admitted beneath the grate. The pro- 
ducts of combustion, or gases, formed in this operation pass out 
at the top through the ‘‘ goose-neck” connection ‘‘C,” to the base 
of the superheater ‘‘B,” where, by the admission of a secondary 
air blast, they are burned, heating the fire brick with which the 
superheater is filled. When the proper heats are obtained, the 
blasts are shut off, stack valve closed, and steam admitted beneath 
the grate in generator ‘‘A.” This passing up through the coal, 
and decomposing, forms a non-luminous water gas, and meets the 
oil vapors for enriching, which are admitted through pipes in the 
top of the generator. The oil and steam gases then pass through 
pipe ‘‘C” to superheater, where, by contact with the red hot fire 
brick, they are ‘‘ fixed” into a permanent illuminating gas. 

Cut No. 14 is of interest as showing the crude early construction 
of the apparatus, and the old form of hydraulic seal or ‘* washer,” 
with diaphragm, which, holding the gases under water, not only 
‘* washed ” the gases, but frequently, also, washed out some portion 
of the illuminants. For which reason this form was speedily 
discarded. 

Cut No. 15 shows the modern or ‘‘ double superheater ” construc- 
tion—the chief changes (aside from the mechanical and detail work) 
being the increase in depth of the generator, and the enlargement 
of the old pipe connection ‘‘C” into an entire superheater. 

The filling brick in this first superheater, or ‘‘carbureter,” as it 
is usually termed, from the fact of the hydrocarbons being often 
there admitted, is peculiarly arranged for the use of heavy oils. 
Ordinary checker bricks are used, but so laid up that continuous 
‘*core holes” are formed from top to bottom, which in the use of 
crude oils, allow the heavier impurities to drop entirely to the 
cleaning doors at base. 

A highly efficient form of the double superheater type is that 
known as the ‘‘ Humphrey’s” setting, as erected at Chicago, Toledo, 
Terre Haute, etc. In this arrangement two complete sets of appar- 
atus are connected by flue at the generators. Both sets of appar- 
atus are ‘‘ blown up” together. In gas making steam is admitted 
at the rear of one set, is superheated and carbureted in this set, and 
passing on to the second 1s finally gasified and ‘‘fixed.” During 
the next run this course is reversed, steam being admitted in the 
opposite set. This setting is particularly adapted to large works. 

The claims for this form of apparatus, aside from the general 
ones of high economy, etc., are, first—by the great depth of gener- 
ator, the ability to use coal or hard or soft (gas house) coke at 








pleasure ; second, by the utilization of waste heat, for the highest 
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pre-heating of the oil, and by the use of two superheaters, main- 
tained at different heats, the ability to use, to the best advantage, 
cheap crude oils, or distillates, etc., and, third, by the great super- 
heating capacity, the ability to properly fix the gas at moderate 
heats ; so doing away with the danger of lamp-black and naphtha- 
line accompanying high heats, and the question of lack of fixing of 
the gas, present in some other forms of apparatus. 

The Lowe apparatus, in various forms, has been erected all over 
the country. I will not here attempt to list the places; a glance at 
the chart behind me will show its record. 

The Granger Apparatus:—The first of this class to make its 
appearance after the Lowe was the Granger apparatus, of which I 
show a typical setting in cut No. 16. 

The firm of A. O. Granger & Co., dating from 1878, originally 
erected Lowe water gas apparatus, under license from 8S. A. 
Stevens & Co., then controlling the patents. In doing this many 
improvements in detail and in construction were made, and finally, 
patents were taken out for the *‘Granger” form, which you can 
readily see is an evolution from the Lowe. The two most essential 
differences were: ist, the doing away with the old goose neck, 
heat-radiating connection (‘‘C” in cut 14) by locating the genera- 
tor in the cellar, with the shells slightly lapping, thus giving a 
short direct connection from shell to shell, and bringing all the 
operations of gas making upon one floor ; and 2nd, the introduction 
of the oil, at a high temperature, in the form of aspray or vapor, at 
the base of the superheater ; the claim being that in such a form it 
was much morereadily taken up and gasified by the hot stream of 
water gas than as before when dropped upon the top of the coal bed 
of generator in a solid stream. Messrs. Granger & Co. went 
largely into the detail of parts and of construction, and by erecting 
a simple and effective plant, did much to popularize this type of 
water gas apparatus. Their efforts were highly successful, for up 
to 1885 they erected, chiefly in the middle and eastern States, over 
seventy sets of apparatus. One plant erected by this company at 
Chicago, with generator 13 feet in diameter, is interesting as indi- 
cating the limit of size to which a generator may be made. This 
plant in question, while turning out great quantities of gas, yet 
owing to the large mass of fire to be handled, and practical difficul- 
ties of construction and operation, was not entirely satisfactory, 
and precisely as experience has determined a practical limit in 
size for retorts, so were Messrs. Granger & Co. well convinced 
that the limit for size of generators had been exceeded. 

In 1885, the Granger Water Gas Co., was consolidated with the 
United Gas Improvement Co., since which time this form of appar- 
atus has been erected by the latter company. 

The Springer Apparatus :—Closely following the preceding, asa 
practical and efficient apparatus, comes the ‘‘ Springer” cupola 
system. This form of construction, under the patents of Mr. T. G. 
Springer, which were later transferred to the ‘‘ National Gas Light 
and Fuel Co.,” by whom the system is now controlled, has the 
chief distinctive features of a generator and superheater entirely 
in one shell ; of certain new methods of introducing the oil and of 
certain modifications of the course of the gas through the appara- 
tus ; the advantages claimed being the minimum of radiation and 
the maximum of heat conserved for the superheater, together 
with suporior economies in general. 

This single shell, or ‘‘cupola” form of apparatus, was also one 
of the several earlier forms of apparatus erected by Prof. Lowe, 
and has since been adopted by later constructors, as will be noted 
further on. 

The first Springer plant was erected in Chicago, in 1882, since 
which time it has snguly ree in favor, large plants having been 
erected in San Francisco, St. Paul, Minneapolis, Chicago, etc., and 
also in many smaller cities and towns, chiefly in the Western 
States, around the upper Mississipi. 

Cut No. 17 illustrates this apparatus; ‘‘A” being the original 
form and ‘‘B” a modification of it. In this latter form, the gener- 
ator is ‘‘ blown up” in the usual way, the gases passing through 
the combustion pipe ‘‘ L” around the solid arch ‘* K” to the super- 
heater. 

In making gas, steam admitted at ‘‘M” (the pipe ‘‘ L” being 
closed) passes down through the coal bed and up the external pipe 
‘* N,” to top of superheater, where it meets the oils. which 
together pass down through the superheater, and out at‘‘O.” A 
still later modification of this construction permits the course of 
the steam and gas currents to be either up or down. 


The Hanlon-Leadley Apparatus:—The first Hanlon-Leadley 
apparatus was erected at Passaic, N. J., in 1884, by the United Coal 
and Oil Gas Co. controlling the patents. Since then numerous 
plants have been erected at other points, viz.: Reading, New 
Haven, Chicago, Manchester, Philadelphia, etc. The apparatus, 
containing all the essential features of the Lowe, is chiefly distin- 
guished by the use of two or three generators on a common 
communicating base. Perhaps the best illustration of which is 
the latest plant erected, known as the ‘*W” setting, and which I 
show in cut No. 18. The three generators are all blown up to a 
proper heat together, part of the products of combustion being 
used to heat the a superheaters ‘*B,” the bulk of the gases, 
however, passing through the three pipes, ‘‘K” ‘‘K” ‘‘K,” to 
heat the two superheaters ‘‘P” ‘‘P,” also on a common base. 
When ready to make gas, the valves ‘‘O” ‘‘O” are closed. 
Steam is first admitted at the top of both small superheaters ‘‘ B” 
‘*B,” and passing down is superheated, and thence continuing 
down through the outside generators, the twostreams meet at base 





of the center generator. They pass up through this generator and 
to this point their course has described the letter ‘*W,” whence 
the name of this setting. Oil is admitted at top of center gener- 
ator, and the gases passover through center pipe ‘‘ K,” to super- 
heater, for fixing as usual. The usual claim for high economy is 
made, in this case being based largely upon the superheating of 
the steam, and of the operation of several generators together. 
From this latter it is obvious the apparatus is best adapted to works 
of a large size. 

The Flannery Apparatus :—Another type of apparatus, and one 
that has been introduced at some of the principal gas works of the 
country, is that built under the patents and designs of Mr. Jos. 
Flannery, and which I illustrate in cut No. 19. In general appear- 
ance it differs from the usual series of cylindrical shells, in being 
built in a rectangular wrought shell, and in pairs ; although the 
halves of these pairs are operated independently of one another. 
Internally, the chief difference is, as usual, in the handling of the 
oil. The generator ‘‘A” is fired, and hydrogen gas made in the 
usual manner. Upon leaving the generator the gas passes into a 
‘*D” shaped retort, located around three sides of the top of the 
superheater. In this retort the oil is admitted and vaporized, the 
water and oil gases traveling through it together around the shell, 
back to the starting point, where they descend the vertical flues 
‘*M” to base of superheater, to be fixed in the usual manner. This 
apparatus, first erected at Middletown, Penn., in 1881, has since 
been introduced upona largescale in Boston, Chicago, Jersey City, 
New York, etc. Other plants have been erected in St. Jago, 
Cuba ; Duluth, Minn. ; Wlmington, Del., etc. 

The McKay-Critchlow Apparatus.—In cut No. 20 I show a cut of 
what is commonly known as the McKay-Critchlow apparatus, al- 
though, strictly speaking, built under the patents of Peter Englis, 
of 1884. These patents were for a water gas generator in a single 
shell, having the sole distinctive feature, as shown by the cut, of a 
solid arch, separating the generator from the superheater. around 
which the gases pass, instead of the usual perforated arch through 
which the gases may pass. By reason of this ‘‘ greatly improved 
results” were claimed ; upon just what basis is beyond my com- 
prehension. 

The first plant of this form was erected in London, Ont., in 1882. 
About 1884 Messrs. McKay & Critchlow, holding patents for the 
carbureting of natural gas, by means of a cupola, formed with W. 
H. Denniston, the ‘‘ American Gas Improvement Co.” of Pitts- 
burgh, which Company acquired the rights to the Peter English 
apparatus, and also the patents of Messrs. Robt. Young.and J. H. 
McElroy, for the treatment of natural gas. 

Although natural gas can undoubtedly be carbureted in very 
many different ways, yet I think I am right in saying that the 
most successful efforts, commercially speaking, have been under 
the above patents, with the use of a cupola, in which the gas sim- 
ply replaces in part, the steam of an ordinary water gas process— 
passing through a generator and being decomposed by the coal, 
and afterwards being carbureted and fixed in a superheater. 
From this first use for natural gas the Peter English very readily 
drifted into use for a straight water gas apparatus, and we find 
many plants erected for either purpose among the small gas towns 
of New York, Pennsylvania and Ohio. 

In 1888 the several patents above were acquired by the United 
Gas Improvement Co., by whom they are now controlled. 

The Martin Apparatus :—In cut No. 21 I show you still another 
form of apparatus, known as the Martin. This is similar to other 
types in operation and sequence of parts, but differs, as usual, in 
the introduction of the oil. 

In this apparatus the connecting flue from generator to super- 
heater is broadly expanded, and has at its upper part ‘‘A,”a tile 
or slab upon which the enriching naphtha is dropped from inlet 
pipes above. This oil is vaporized by the hot water gas and car- 
ried on to the superheater, where the two are ‘‘ fixed” as usual. 

Plants of this description have been erected at St. Paul, Minn. ; 
Newburgh, N. Y.; Washington, D. C. ; Macon, Ga., ete. 

The Pratt & Ryan Apparatus :—Still another form of the cupola, 
or single shell type, and the last that has appeared upon the com- 
mercial field, is the Pratt & Ryan apparatus, dating from 1887, 
which I showin cut No. 22. You will see at once that in general 
arrangement it is the same as some of the preceding forms, but 
differs somewhat in the filling of the superheater. In place of the 
usual checker brick is a series of fire brick arches; each of which 
also serves as an oil inlet, the arches being cored and perforated. 
The oil is admitted in the centre of each arch, radiates through 
each arm, and emerges into the chambers between each, where it 
is taken up by the flow of water gas; any particular arch is used 
at pleasure, according to the heat of the superheater. Several 
large cupola generators in Chicago have recently been remodeled 
to this construction, and smaller plants have been erected at 
Goshen, [nd.; Creston, lowa, etc. 

The Van Steenburg Apparatus :—The apparatus under the pat- 
ents of B. Van Steenburg, 1881, which I illustrate in cut No. 23, 
may be taken as a fair example of numerous attempts (such as the 
Averill, Boeklen, etc.,) to make a compact generator-superheater 
allin one chamber. In this case it is accomplished by inserting 
fire-brick tile ‘‘D” in the top of the generator, to give superheat- 
ing or “fixing” capacity. These tiles, while heated by the gases 
from the generator, do not begin to utilize all the heat therein— 
simply absorbing the sensible heat—no secondary air supply being 
given for combustion. From this very minimum superheating 
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capacity, it is obvious that the apparatus is limited to a moderate 
make, and to the use of the lightest hydrocarbons (naphtha, etc.) to 
produce a gas at all fixed. . 

Several plants of this form were erected some years back, at 
Goshen, Herkimer, Amsterdam, etc., N. Y. 

The Loomis Apparatus:—While the Loomis system has been 
mostly pushed upon the lines of a non-luminous fuel gas, there is 
one plant of this name erected at Cottage City, Mass., in 1884, that 
comes within the scope of the class we are now considering. This 
apparatus, which I show in cut No. 24, is of considerable interest, 
as illustrating an attempt to use soft coal in the regular generator- 
superheater process, and to that end, in the superheater, instead of 
having the usual checker brick work, we find a series of thin par- 
tition walls, for superheating surface—the idea being to allow no 
lodging place for ashes or soot that might accompany the use of 
soft coal. Any such deposit, falling entirely to the bottom of each 
vertical division, where are handholes for cleaning, etc. The 
generator also is somewhat different. the air blast passing down 
through the coal instead of up, asin the usual fashion. Whena 
proper heat has been attained, steam is admitted in the generator, 
at the top, passes down through the coal, is decomposed, and meet- 
ing the oil for enriching in the intermediate chamber ‘‘B,” passes 
on through the superheater, to washer, scrubbers, etc. While good 
success was claimed for this apparatus, it is a significant fact that, 
although the inventor has since erected numerous plants, he has 
not duplicated this style of works. These latter plants, however, 
have been more especially for the production of a non-luminous 
fuel gas, in generators only, any portion of which, if desired for 
illuminating purposes, is afterwards carbureted in retorts, in the 
manner of the preceding class. 

The whole subject of fuel or non-luminous water gas, and the 
apparatus for its manufacture, not being within the scope of this 
paper, I shall not enter upon, but will leave to abler pens than 
mine, the description of the various apparatus and systems advo- 
cated by Messrs. Lowe, Strong, Evans, Rew, McMillin, Loomis, 
Humphreys, Clark, etc. 

Now to what process have all these forms of apparatus which I 
have enumerated, dating back an bundred years, led up to, as the 
successful system of water gas manufactured to-day? Obviously, 
the answer to this is: That which has been most generally adopted. 
This then becomes not a matter of opinion but of statistics, and 
three lines will show it, viz.:—(Taken from the list of water gas 
plants appended.) 


Number of retort process plants 9 


Number of generator process plants, Section ‘‘A” . . 46 
Number of generator process plants, Section ‘‘B” . . 312 


Undoubtedly it is the last type—and the great feature of this 
type which has so far outstripped the others-—is—by the use of an 
internally fired superheater, the getting of all the necessary oper- 
ations of water gas making into one compact apparatus, which 
—costing the least for erection, operated with a minimum of labor, 
and above all, by the utilization of heat previously wasted, has 
made a direct saving of heat, of energy, and of dollars. The suc 
cessful apparatus of to-day is built upon these lines ; appearing in 
a dozen different forms, differing as is but natural, in design, pro- 
portion and efficiency, according to the various construction, but 
all having the great point in common—of the use of an internally 
fired superheater (the invention of which, by T. 8. C. Lowe, has 
been so strongly upheld by the late decision of Judge Wallace) this 
type of apparatus has been erected throughout the country, and 
with the greatest success. 

Many localities I can indicate where it is superseding older forms 
of water gas apparatus, which have now almost ceased to be 
erected, and so completely is the generator-superheater type the 
process of to-day, that while knowing of at least 25 new plants, of 
the same, erected this season, I can scarcely find enough of the 
others to count. It is not to be wondered at. Compare it for in- 
stance with the other type of this class, where the blowing up the 
coalin the generators to incandescence, an enormous amount of 
heat is lost up the chimney, and absolutely wasted (a criminal 
offence in these days of high efficiencies) and then a second fuel 
account is started to carburet and fix the gas. Is it any wonder 
that a system which (leaving out all other questions of labor, 
repairs, convenience, etc.) combines these two operations in one, 
has so rapidly distanced the others? 

I do not mean any disparagement on the one hand, or praise upon 
the other, of any particular apparatus, but I do mean, in contrast- 
ing the several types, that the generator-superheater system, all- 
in-one-apparatus, is pre-eminently the choice of those adopting 
water gas to-day. Iam not here to recount the old arguments for 
or against water gas, to rehearse the efforts of those interested, to 
stay its progress, or to condone the ‘‘ serpentine” methods which 
were used, unfortunately, at times, by both sides. ‘‘ We are con- 
fronted with a condition, not a theory,” and that condition is, that 
water gas is to-day one of the largest and most prosperous 
branches of the gas industry. Fourteen years ago there was 
searcely a plant in the country ; to-day, over 300 cities and towns, 
or nearly thirty per cent. of all the gas towns in America, have 
over 350 distinct plants, and the output of water gas constitutes, 
probably, one-half of all the gas made in the United States. Since 
188%, or within the last three years alone, water gas has doubled— 
in that year there being less than 150 cities using it. 

Look at the map yonder and notice how water gas, indicated by 
the red dots, has spread throughout the country. From Maine to 
California, from Florida to Winnipeg—we find it everywhere. 





Look at New York, with fifty water gas towns; look at Pennsyl- 
vania ; out of 108 gas towns over fifty per cent. are water gas, I do 
not mean ‘‘auxilliary” plants, but out and out water gas, only 
three of these points making coal gas. But you say, Pennsylvania 
is especially well adapted for water gas from nearness to the hard 
coal and oil fields. Look then upon Vermont—without a coal gas 
works in the State ; upon Florida—where six out of nine gas points 
are water gas. Oil is the cheapest gas making material to trans- 
port to these distances. Look at Ohio, in the centre of the soft 
coal field. A few years ago there was scarcely a water gas plant 
in the State ; to-day there are 20 and steadily increasing. In Mas- 
sachusetts, with laws cleverly passed to prohibit it, a dozen plants 
are daily manufacturing it, and so on, from one end of the country 
to the other. 

Now what is the cause of this wonderful growth to its present 
proportions? I answer, the intrinsic worth of the systemitself. It 
must be so, or it would never have grown to its present position. 
The London Journal of Gas Lighting speaks of water gas as “‘ Al- 
most an ideal system.” Certainly a method of manufacture, that 
occupies a minimum of floor space, uses a minimum of labor, and 
costs the minimum for repairs—a system of enormous capacity, 
that can be started into full operation at a few hours’ notice, com- 
pletely utilizing gas making materials of minimum bulk, having 
no residuals, and giving their highest candle powers, is bound to 
prosper. And when, in addition to the above, in a a of cases, 
a direct reduced cost of gas in the holder, is added, a still more 
potent reason is seen for its adoption. Equally well is it adapted 
to the largest and the smallest works, for while the largest plants 
are in use in New York, Brooklyn, Boston, Philadelphia, Chicago, 
San Francisco, etc., and nearly every other large city, yet have I 
seen also a water gas plant of the smallest size, (in a town of 2,000 
population, with no mills and but 1 1-2 miles of street mains), com- 
pletely installed in an old church building, 30x50 feet. The gener- 
ator in the Sunday-school room, the holder in the auditorium, the 
oil tank in the pulpit, and a pipe shop in the organ loft. . Although 
this plant burned down without insurance, yet the owner immedi- 
ately rebuilt, for even on as small a scale as this, there was money 
in it. 

Much as water gas apparatus has been improved since its begin- 
ning, its capacity doubled, the quality of gas made vastly better, 
the ability gained to use crude oils, tars and distillates, with entire 
success, likewise coals and cokes heretofore deemed impracticable, 
and the far better mechanical construction of the apparatus, there 
is still ample field for the water gas engineer to work in Details 
of design and proportion that are by no means yet agreed upon, 
the utilization of the highest degree of the heat of the escaping 
gases, in the more perfect heating of the incoming oils, steam, blast, 
etc., the perfect shaking grate, and the absolute utilization of all 
kinds of tuel, are problems as much yet to be solved as those to 
which the coal gas engineer looks forward in striving to perfect 
his bench, or to utilize his residuals. 

I believe that these problems will be solved, and in the near 
future ; that soft, or bituminous coal—the cheapest fuel in nearly 
every locality— which in the past has been the mainstay of the gas 
maker, will so continue to be; but will be used direct and com- 
pletely ina water gas apparatus, and enriched with some form of 
petroleum. Regarding the future supply of this desirable commod- 
ity, I am neither prophet nor oil expert; however, from the 
very many places of its discovery—Pennsylvania, Ohio, New 
York, Tennessee, Texas, Wyoming, Colorado, California, Canada, 
etc. (to say nothing of the fields as yet undiscovered), and the 
great fields of Russia (beside which our own pale into insignifi- 
cance) which are but awaiting a pretext to utilize the 1,300,000 gallon 
tank steamers already built, to lay their products at our doors—I 
believe that we need have but little fear of the oil supply question. 

Until that millenium day of fuel gas, when, with mains and 
holders quadrupled, we shall be sending out unlimited quantities 
of an uncarbureted gas, or at least as long as we continue to make 
an illuminating gas. I agree with Dr. Walther Hempel, that ‘‘ The 
water gas process is, without any doubt, one of the greatest inven- 
tions connected with the gas industry since gas was first made use 
of,” and also believe, with the eminent chemist, Rudolph Wagner, 
that ‘‘ water gas appears to be the illuminating gas of the future.” 

The subject is almostendless. My paper now is much beyond the 
length I contemplated, with many points but touched upon, and 
still more entirely omitted. I trust your patience has not been too 
severely tried. 

In closing I would call your attention to the list of water gas 
towns to date, attached to this paper, which I have prepared with 
some care, also to the list of reference papers consulted, which may 
be of use to the student ; which papers form about the only, and 
largely unsatisfactory literature, upon the subject. 

I also wish to herewith express thanks to numerous constructors 
of processes herein described, for their courteous replies to my 
request for information concerning the same, for this paper. 

Mr. Shelton—Before the discussion is opened upon this paper I 
would like to call the attention of the Association to the charts 
which I have placed on the wall. The first I have referred to in 
my paper. [ think you will find it interesting as showing the dis- 
tribution of gas towns throughout the country. My object in 
preparing that chart was to show any one who thinks,that water 
gas does not amount to much in North America, or who thinks that 
water gas is confined to local districts, or who thinks that water 
gas has not grown to any great extent, that he is laboring under a 
mistake. I respectfully invite any such person to count the red 
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SOME WATER GAS STATISTICS. 
Diagram showing the yearly growth of Water Gas by number of towns adopting same, and the chronological appearance of the leading forms of 
apparatus. 
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These Plants, as to special ‘‘ process” or form of apparatus, sub-divided as per proportional table below, viz:— 
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spots on that chart. The red spots indicate companies which have 
adopted water gas wholly or in part; and the green spots rep- 
resent all the coal, or wood gas, or whatever you please. The data 
is taken from ‘‘ Brown’s Gas Light Directory,” which is about the 
only source of authority we have in such matters, coupled witb 
information which | have already obtained. In this chart I call 
your attention toa little diagram which indicates the growth of 
water gas, by years. Each one of those spaces, from one side of 
the sheet to the other, represent one year. You will see that in 1858 
the first water gas appeared—that of Sanders; and two or three 
plants were erected about that time. We find none others until 
i863. Then there is one at Newark: and in 1868 we find the first 
plant under the Gwynne-Harris system. In 1873 the Lowe patent 
appears and from that date the Lowe plants were erected. Each 
one of these spaces indicate 50 companies. We will see from that date 
to the present time that there are over 300 companies formed within 
fourteen years, and that during the last three years alone the num- 
ber has gone from 150 to 300, thus duplicating itself within three 
years. The proportional table given below indicates the number 
of plants which have beeu erected. The third line here indicates 
the substance of my paper, which is this: That the superheater 
apparatus is the apparatus for to-day. That is shown by statistics 
and indicated graphically by these three lines at the bottom. On 
such a subject as this it is very difficult to get absolutely correct 
information, and I presume one or two mistakes are made in the 
list of water gas companies; but I think that it is correct as a 
whole, and I believe that the percentage of error will be found in- 
side of one per cent. 





Discussion. 


The President—The paper of Mr. Shelton is a very comprehensive 
presentation of the progress and present condition of water gas in 
this country. I hope gentlemen wishing to ask any question, or 
who have any remarks to make will now do so. 

Mr. Scriver—I presume that the cost of oil differs in different 
localities the same as coal. 

Mr. Shelton—Undoubtedly. 

Mr. Scriver—The price must certainly enter into the question. 
The company that I yom manufactures coal gas entirely, and 
by comparison with the Toronto Gas Company, which manufac- 
tures part coal and part oil gas, we find our results to be more sat- 
isfactory than those at Toronto, in figures of dollars and cents. 

Mr. Shelton—That is a question that one would have to go into 
very fully, and take all the points into consideration, before 
arriving at a definite conclusion. 

Mr. Scriver—In discussing the cost of coal gas you have to take 
into consideration the sale of your residuals; and that is how we 
beat the TorontoCompany. We get avery good price for our coke, 
and for our other residuals—coal tar and ammonil&cal liquor. So 
that, taking into consideration the prices we get for our residuals, 
we beat oil gas all to pieces. 

Mr. Shelton—Of course it is a question of dollars and cents. If 
a company is so situated as to get coal cheaply, and can obtain 
high prices for residuals, coal gas may be less expensive than 
water gas ; but in a majority of places I think it is not so. 

Mr. Pearson—I did not catch what Mr. Scriver said. He alluded 
to Toronto, and I understood him to say that coal gas beat water 
gas all to pieces. I heard that much, and that he was making a 
cheaper gas in Montreal than we are in Toronto. Ido not wish to 
enter into any personal discussion, and I will merely say that Mr. 
Scriver can get his coal at Montreal for about half the price that 
we can buy our coal'in Toronto. That is a very important con- 
sideration. I will say to Mr. Scriver that we have been making 
about half and half coal and water gas with our old coal gas works. 
I do not know how Mr. Scriver arrived at his figures, or at the cost 
of his gas. I do not know that I give him any data by which he 
can come to a conclusion ; but I may say this, that we have been 
making gas by the old Lowe gas process in Toronto, and that we 
contemplate making a change. I am quite aware that we might 
make gas a good deal cheaper by that process ; but I do not know 
exactly how he makes out that his gas is cheaper ; and I would 
like at some future time to have a little talk with him in private. 
I do not accept that, however, on his mere statement. 

Mr. Scriver—Mr. Pearson’s memory must be very short; I wish 
that I had the reports that we figured upon at the time that we 
proved to Mr. Pearson that we were getting very much better 
results from coal gas than he was getting from water gas. I wish 
also that I had Mr. Pearson’s letter that I might read it to you. 
If Mr. Pearson would like a copy of it I can send it to him after 
I gat home ; but Phave no doubt if he refers to his letter book he 
will find there a copy of the original. What I have stated is 
entirely correct, although Mr. Pearson may forget it at the present 
time. I think atthe time we made our comparison Mr. Pearson 
was making gas almost entirely from oil. 

Mr. Nettleton—We are drifting somewhat away from the paper. 
Speaking for myself, I want to say that the paper and its teachings 
‘ have beena very great surprise tome. I had no idea that water 
gas had grown to the enormous extent stated in the paper and 
represented on the chart. I think that all of us must realize that 
Mr.Shelton has gone to an enormous outlay of labor in collecting 
all these statistics ; and it seems to me that a hearty vote of 
thanks are due to him for preparing such a paper as this. Further 
than that, I know Mr. Shelton so well that I am confident he does 
not make the statement that he thinks he is within one per cent of 
being correct, or that the error is not more than one per cent.. 
unless he is very sure that it is so. I am confident that this 








paper will go down as being an absolutely reliable paper of reference 
on the subject of water gas down to the present year. I move 
that a hearty vote of thanks be given to Mr. Shelton for his 
very able paperon water gas. I do not intend by this motion to 
cut off the discussion. 

Mr. E. C. Brown—Mr. Nettleton has stated what I had intended 
to say, and so I will merely sccond his motion. [|The motion pre- 
vailed. | 

The President—We will next listen to the reading of our last 
paper, by Mr. Charles L. Rowland, entitled 


GASHOLDERS : THEIR CARE AND OPERATION. 

Somewhat more than a century ago, when gases first began to 
attract the attention of scientific men, the gasometer or holder wes 
invented by the great French chemist, Lavoisier. Owing to this 
invention, the utility of gas for lighting purposes became practic- 
able, for previous to this the only means for the storage of gases had 
been bladders. The most ancient holders were square or rectangu- 
lar in form, and designed as a measurer of gas for experimental 
purposes only, hence the term gasometer. Gradually, however, as 
gas became a commercial article, and has finally proved itself the 
light of the Nineteenth Century, the gasometer developed into a 
reservoir for the mere storage of gas, and as now used, the simple 
name of gasholder is more appropriate. 

These holders, in their early days, were made in one section only, 
and operated in wooden tanks. In 1814, the English government 
was strongly urged to restrict gas companies from constructing 
holders exceeding 6000 cubic feet capacity ; since then, however, 
the dimensions of gasholders have increased at a marvelous rate, 
especially so during the last fifteen years; and nowhere are they 
built on so large or grand a scale as in the same country where the 
restriction was sought. The necessity for increased storage 
capacity at a low cost, brought out the idea of building holders of 
more than one section, by use of the hydraulic cup and seal. This 
method is commonly called the telescopic system, and has provcd to 
be entirely successful, demonstrated as it is by the practical opera- 
tion of the enormous three and four sectioned structures ot the 
present day. Thus, we now find gasholders consisting of two types, 
viz.: the single lift, and telescopic ; the latter type embracing all 
made in more than one section or lift, and to distinguish them are 
called, double, triple and quadruple lifts. 

One of the most essential features in the operation of the bolder, 
whether single lift or telescopic in character, is that it shall work 
smoothly up and down the guides with as little friction as possible, 
without getting out of level to any appreciable extent. 

Stability of Holders: -Let us consider the holder as a vertical 
cylinder, and see why it should be unstable and liable to get more 
or less out of level; assuming the center of gravity to be the piv- 
otal point. If the cylinder has no top, its center of gravity (assu- 
ming its sides to be of equal weight throughout), would be in the 
cegter of its length or height, and it would of course be in equilib- 
rium. Now then we close the top end and in so doing add as 
much or more weight at the top than we have in the sides, the re- 
sult being our cylinder is top-heavy and would overturn unless 
supported and held in position. For instance, a gasholder of or- 
dinary construction, 100 feet diameter and ten feet height of sec- 
tion, would be quite out of proportion. The cylinder in this case 
being too short for its diameter, would be quite unstable. There 
would be about twice the weight in the roof that there is in the 
sides, and the center of gravity in consequence would be very 
high, being close under the center of crown. Such a vessel would 
prove extremely troublesome, the natural sequence being that it 
would be ever ready to invert upon slight provocation. The opera- 
tion, therefore, of a holder depends largely on its proportions ard 
structural character, a knowledge of which should be possessed by 
those who have the structure in charge, in order to know the 
cause of difficulties which may occur in its operation from time to 
time. It often happens that more pressure is required than the 
natural weight of the holder will give, and as avordupois is all 
that is needed to obtain the desired pressure, the first impulse is to 
load the roof. It may perhaps be the case that the holder is of 
shallow secticn which already is overloaded at the top, and if its 
weight is to be increased, it should be added at or as near the bot- 
tom of the section as possible. When the necessity of this added 
pressure is imperative, it is sometimes unwisely decided to obtain 
it in the easiest manner, and in consequence the operation is oft- 
times attended with disastrous results. I would, therefore, 
caution those in authority, to look well into the matter before de- 
ciding how increased pressure shall be obtained. To the want of 
proper precaution under the above conditions may be ascribed the 
many instances where gas companies have sustained serious 
damage to, and in many cases the total loss of a holder. 

Hydraulic Seal.—In all telescopic holders the hydraulic seal 
must be cared for, the old style of construction being as shown by 
Figure 1. Although the cup rises from the tank filled with water, 
there is always with this form quite a loss of the seal; due to the 
fact that as soon as the gas pressure is exerted upon the inner 
portion of the cup, the water at A is depressed as many inches and 
fractions thereof as there is gas pressure, causing an equivalent 
amount of water to overflow at B the top of the section coupled, 
thus greatly diminishing the depth of the seal. The more modern 
and improved method in shown by Figure 2. And although as 
will be seen the only difference in construction consists in carrying 
the dip sheet some six inches or more above the top of the dip, 
nevertheless it is an important feature, as it forms a dam which 
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prevents the overflow and consequent loss ; the water in the latter | of holders should be stopped with a caulking tool, as far as 


case being depressed equivalent to only one-half 
the pressure at A, and rising to the same extent 
at B and confined by the dam, thus reducing the 
percentage of loss of seal one-half. There is also 
an important difference in the operation which 
is much in favor of the latter style. When the 
water accumulates from steaming the cup in the 
former method, it overflows the dip, and in cold 
weather forms large masses of ice on the side 
of the section ; while the latter style will, if the 
dam be sufficiently high, simply 
confine the water while it rises 
at both A and B, and until the 
cup overflows at A, inside of the 
holder as in Figure 3. at which 
time the efficiency of the cup is 
complete. 

To prevent the water in the cup 
freezing, steam pipes should be carried up a portion 
of the height of the guide frame and connected with 
one or more jets in the cup, by means of flexible 
steam hose, the jets being located in the cup a few 
inches under the surface of the water, | 
and supported in a horizontal position, 
so that the steam upon being turned on, 
will cause the water to circulate com- 
pletely around the holder. 

The cups are quite apt to be the recep- 
tacles for small stones and other missiles, 
especially when located near the public thoroughfare 
and exposed to the mischievous small boy of the neigh- 
borhood. They should occasionally be examined by 
feeling into them when they are near the surface of the 
water, and nearly high enough to engage with the next 
outer section. 

Care During Storms.—I have frequently been asked 
if it is not well to lower the holder during high winds. 
At first thought this would seem a rational thing to do, 
and for a single lift holder it would be quite proper. 
For telescopic holders, however, it is not wise; the FIG. II. 
better way being to raise them till the outer section is cupped, 
for coupling the two sections or three, as the case may be, 
doubles or trebles the length of the cylinder, thereby lowering the 
center of gravity, and otherwise causing greater stability. This 
increased stability, caused as itis by the additional length of the 
cylinder, more than compensates for the greater surface exposed to 
the force of wind; of course, this action can be taken only when 
two or more holders are in use. The same method should be 
employed in caring for a holder in tires of heavy snow fall. 
During such storms the men should be employed in clearing the 
roof, the precaution being taken to equalize the working force, so 
that like parts of the roof will be cleared at the same time, keeping 
the holder as nearly as practicable in equilibrium, care being 
exercised to throw the snow well away, so that in falling it will not 
lodge in the cup or tank. 

Tank.—The main feature in the care of the tank is that the water 
be kept up to the proper level, and that stones and other solid 
matter be prevented from falling in, which might in time be the 
cause of serious injury. The overflow should be frequently looked 
after, and kept free and clear. 

Counterweighting.—Where the local conditions make it feasible, 
on general principles it is well to eliminate all counterweighting. 
but as specific statements under this head would open the door for 
considerable discussion, and as this feature may be considered as 
relating more properly to construction, I refrain from going into 
the matter in detail, but willsimply state, where counterweights are 
in service, and it is desired to discontinue their use, it would be well 
to remove from the entire structure all the weights and counter gear. 

Leaks.—Allleaks however small should be promptly attended to 
as soon as detected ; let them be repaired by a competent man, and 
furthermore one who will not as far as appearances are concerned, 
convert a new holder into an old one by injudiciously putting a 
patch here and another there, when all that is really needed is 
good judgment and the caulking tool. 

Painting.—No precise rules can be laid down for determining 
how often a holder should be painted, as some climates are much 
more severe in their effects upon the painting than others, it being 
necessary in some localities to paint the holders every year, while 
in others a good coat in two or three years will suffice; but when 
it is done let it be thoroughly and well done, and no half way work 
aboutit. The mere coating the holder with the paint is the least 
part of the job when the work is done as it should be. Before 
painting, the sheets should be carefully scraped,-removing all 
blisters and scales, leaving a good surface for the new coat to 
adhere to. If the painting is done without such a previous prepa- 
ration, the objects ought, 7. e., the preservation of the structure, 
will not be attained. Undoubtedly the new coat of paint would 
greatly enhance its appearance, but oxidation and decay would be 
constantly doing their work under the cover of good looks. 


Discussion. 


Mr. Butterworth—I would like to ask Mr. Rowland how he 
would stop small leaks in the seam of a holder? ; 
Mr. Rowland—The small, ordinary leaks that come in the seams 
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Os- 
sible. It can generally be done, unless the iron is pretty well de- 
cayed. Almost any competent man can do a thing of that kind. 
Mr. Glasgow--I agree with Mr. Rowland about raising the holder 
when you see a storm coming up, but my ideas of doing it are dif- 
| ferent from his. I want toraise my holder because I naturally want 
| to have sufficient gas on hand ready for the increased consumption 
|during the darkness caused by the storm. Of course it is very 
desirable to have the center of gravity below the geometrical 
center of the holder, but Ido not see how to accomplish that by 
raising the holder. When you raise the holder you have the appli- 
| cation of the wind higher up, and you havea larger surface ex- 
I am unfortunate enough to operate a 500,000 
holder which has to be watched every time it cups. This holder 
was constructed for the Kansas City Gas Light and Coke Com- 
pany in 1876. When it was built there were blocks laid upon which 
the sections were built (in size 6 by 6, and about18 inches long), 
and when the holders were filled those blocks were not extracted 
from the inside. Shortly after I went to Kansas City I was walk- 
ing around the holder one day, and I found that it was very badly 
canted. One side was bulged in badly. This canting occurred a 
second time, and at that time the holder was so badly damaged as 
to make it impracticable for us to let it down; and we did a job of 
repairs upon it which seemed to me almost impossible when I first 
looked at it. The channel of the outer section was twisted so bad- 
ly that, after we had it uncupped, it was tilted and the spring re- 
mained in it at an angle of 25 deg., horizontally. Inside of the cup 
the sheet was torn all to pieces, and the outside sheet had a crack 
in it six feet long, where the channel had bent out and kinked it in. 
I will not describe how we fixed it, as I suppose each of you know 
it better than I can state it; but we did fix it, and after that we 
had no further trouble. I do not think that holders occasion a great 





|deal of trouble in their care and operation, provided they are 


properly constructed. Ina holder that is being erected under my 
supervision, the foreman of the iron workers inquired how much 
out of plumb the walls were. He was told that they were a quarter 
of aninch out inthe worst place. He expressed a great deal of 
surprise and satisfaction, and said thatif they had been three 
inches out it would have made no difference, as the wall plates 
could have been easily sprung in to conform. He said that fre 
quently they were five or six inches out, but that if they could get 
the girders on there was not much trouble in tilting the columns 
over, and it did not give any great trouble in construction. Of 
course when a man goes out like that, and expects to put up a large 
holder, and the superintendent permits the work to be done with- 
out supervision, it would be no wonderif a good deal of trouble 
was occasioned, and that the care and operation of the holder give 
a great deal of anxiety. 

I once hada holder which I used to go around every day looking 
for leaks. It was such a shell that it had to be coated periodically 
with tar—which I considered a very bad thing to put on a holder— 
and water blisters had accummulated under the tar and rusted the 
holder and it was a mere shell inmany places. I could see holes as 
large as pin heads, and I could run my finger at places into the 
shell. Then I would stop it up temporarily with something that I 
always carried in my hand when I went around the holder. I 
would put a patch on it. We found no difficulty in patching up 
such a leak anywhere if we could get at it—by a plan which may 
be common and universal, but which was original with me at the 
time. And that is simply having a saucer, and a retangular shaped 
nut or screw, probably three inches long, three-quarters wide, and a 
quarter of aninch thick. We would drop that inside of the hole, 
with a string tied around the top, then would fill up the saucer 
witha preparation of red litharge and glycerine, or any other good 
setting stuff, and draw the string through the centre of that and 
then put thescrew in and clampit uptight. In one day we put on 
a dozen of those on places where you could put your finger in. I 
am glad to say that that holder hassince been renewed. — 

Mr. Rowland—I would say that in speaking of coupling the 
holder I have reference to the safety of the holder during a gale. 
The holder after coupling, forms a longer cylinder than before 
coupling. In the case referred to by Mr. Glasgow a new hoider 
was undoubtedly needed. 

Mr. Glasgow—I do not see how the center of gravity is lowered 
with regard to the geometrical center of the holder. 

Mr. Rowland —But the center of gravity is lowered. 

Mr. Glasgow—Relatively to the exposed part. Itmay comedown 
from the top, but it travelsup from the bottom. 

Mr. Rowland—To illustrate: We willassume that the center of 
gravity is about here, in proportion to its height. Now, when we 
double the length, instead of the center of gravity being up here, it 
is away down there. 

Mr. Glasgow—That is just what I say. 
but is has come up from the bottom. 

Mr. Rowland—Itis much nearer the bottom than it was before. 
could illustrate to you by a diagram. 

On motion of Mr. Nettleton, a vote of thanks was given to Mr. 
Rowland for his interesting paper. 


It is lowered from the top 


I 


THE QUESTION BOX. 


(1) ‘Can Electric Lights be Sold at a profit in Towns of 8,000 
Inhabitants in Competition with Gas ?” 

The President—If any of our members have had experience 
under such conditions we would like to hear from them. 
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Mr. Boardman—I am interested in a gas company which is oper- 
ating an electric light station in a town of about that number of 
inhabitants ; but Ido not know as I am prepared to answer the 
question whether it will pay in competition with gas. We certainly 
are in competition with ourselves. The electric light is sold in 
competition with the gas which we sell ourselves ; but as we have 
the regulation of the price of both, it is hardly fair to say that 
there iscompetition. Inthis particular case we do make money on 
the electric light. I will state that we charge $2 per thousand for 
our gas (with ten per cent. off for prompt payment, or $1.80 net) ; 
and while we are not using the incandescent light from an incandes- 
cent circuit—we are using what is called series lighting—we charge 
for 32-candle power lights $3 per month, and for 65-candle power 
lights $5 per month. ‘The arc lights we sell at from $10 to $12.50. 

Mr. Gribbel—Is that an all night circuit? 

Mr. Boardman—The street lighting is an all night circuit, but the 
other is by the moon. For our 120’clock ligbts for stores weget $12. 

The President—Perhaps Mr. Prichard can give us some informa- 
tion on this subject. 

Mr. Prichard—I think it is entirely dependent upon local circum- 
stances. In one company with which I am connected we have had 
about the same experience that Mr. Boardman speaks of, and have 
made it a commercial success. 

(2) Where Should a Gas Company's Ownership of Service Pipes 
Terminate—at the Street Curb, Tot Line, or the Meter ? 

Mr. Taber—I would like to answer that question, and to answer 
it pretty liberally. I think a gas company ought to supply its own 
pipe to the meter: and I say so advisedly, because in these days of 
sharp competition, if you are going to undertake to so run a busi- 
ness as to make money On these minor details, you will lose your 
trade. I am perfectly satisfied of that in my own judgment, be- 
cause I have seen it tried that way in the matter of coke. We used 
to sell our coke and the buyer would have to hire a horse and 
wagon to cart it, and then hire a man to put-the coke in. Under 
these circumstances we never sold any coke worth speaking of. 
After we bought a horse and wagon of our own and employed a 
man to put the coke in we could sell what we pleased. I think 
that in these days, when competition is so great with electricity 
and water gas, that we had best be a little less cautious and a little 
more liberal in our expenditures. Of course, if the service pipe is 
a long one it would be weil that the parties should pay for it; but 
in most of our smaller towns the gas company can well afford to 
pay for the four or five feet of service pipe, rather than try to col- 
lect anything for it. In our locality we find that that plan works 
decidedly the best. 

Mr. Boardman—There is another very strong reason in these days 
why a gas company should own its own services. Besides being 
able to put in such pipes as they choose, in order to properly pro- 
tect themselves in case of leakage, they can alsosay when an oppo- 
sition company sets up ‘‘ We own our services, and if you are 
going for our patrons you must put in your own services.” Then 
they will have to dig up the sidewalk again, which will prove very 
obnoxious to the householder, and he will very quickly give you a 
chance to talk with him after the opposition has seen him rather 
than have his sidewalk torn up. I would advise it by all means, 
whether it is a short service or a long one, that a gas company own 
its services and its meter connections. 

Mr. Nettleton—Mr. President, have you any objections to stating 
what the custom is in Providence ? ‘ 

The President—We own our services, run all our services to the 
meters and set thé meters without any charge to the consumer. 

Mr. Butterworth—I have here a list of ten moderate sized cities 
of the country where they dispute that point as to the ownership of 
services. Only three out of the ten run their services free, even to 
the lot line ; six of the others run to the curbstone ; and one runs 
the services free only twenty feet from the main. 

(3) ‘Is it economy to use illuminating coal gas for fuel under 
boilers, with price of soft coal at $4.50 per ton? If it is, what kind 
of burners are generally used, and about what do same cost per set 
for furnace? If not, why not?” 

Mr. John Young—In reply to that question I would say that 
everything depends upon the price at which you can buy gas. If 
you can buy it for something like twelve cents a thousand feet it 
might be worth while to try the experiment. Coal at $4.50 per ton 
would be a little over 17 cents per bushel. A bushel of coal will 
develop a little over one million feet units, and it would take about 
1,300 feet of illuminating gas to produce the same number of heat 
units. From that data the calculation can be made as to whether 
it would be more economical to use coal at $4.50, or coal gas. It 
depends entirely upon the price that must be paid for the gas. 

(4) ‘‘ What proportion of the total is the present day consumption 
of gasin an average American city?” 

Mr. Butterworth—I do not know whether Columbus, Ohio, would 
be considered a representative American city or not, but [know what 
our day output is there, and what proportion of the total it is ; and 
I can describe the city. It has 100,000 inhabitants; it has a fair 
quota of gas stoves ; itis built on rising ground ; it has no pall of 
smoke resting upon it ; its streets are broad, and the buildings are 
not particularly high ; and it has a large manufacturing interest 
for a State Capital. I am not booming the city for the World’s 
Fair at all. The output there from six A. M. to six P. M. is about 


22% per cent. of the total. 

The President—Have you any idea what number of gas stoves 
you have in use ? 

Mr. Butterworth--I have not. 


(5.) ‘‘ Is it wise to make a special discount on qas used for cooking 
and heating 2” 

The President—I think there are some companies making special 
rates for gas stoves, or for gas used for mechanical purposes. 

Mr. Scriver—I may say a little something on that subject. I can 
say a good deal, but time would not permit. I think that our com- 
pany (Montreal) was the pioneer company to make a different rate 
for gas stoves, gas engines and for manufacturing purposes, It is 
now about ten years since we commenced the introduction of gas 
stoves. We then made up our mind that it would bean advantage 
to our company to make a reduction. We were then selling gas at 
$1.70 for all illuminating purposes, and we made the price of gas 
for cooking stoves $1.20. The price to-day for illumination is $1.50, 
and we areselling gas for cooking and heating purposes for$1. We 
think it is a very great advantage to us. It might not be an advan- 
tage to every gas company in America, but we are pretty clearly 
of the opinion that for ourselves it is a very great advantage. At 
the present time we have about 3,000 gas stoves in use. Our con- 
sumption for gas stoves, and for heating and for manufacturing 
purposes, amounts to about one-fifth of our make. The revenue 
derived from the gas stoves for these purposes is 
about one-fifth of our whole revenue. We calculate that 
we sell for these purposes ninety million feet of gas per 
annum. That is a very large business of itself, and we would 
not like to be without it. The average price of gas with us would 
be about $1.25. We think we can manufacture gas and sell it at 
that price and make a handsome dividend or profit besides. We 
think that it pays—and I suppose that is the principal question. 
We think it pays vary handsomely at these figures; in fact I know 
that it does. Other considerations might enter into this question, 
as, for instance, the consideration of philanthropy ; but I do really 
think that we ought to be philanthropic. I think that we ought to 
be generous, and treat our customers in a liberal and generous 
way. That isa very great point to be gained. It is generally sup- 
posed that gas companies are very selfish, and since the introduc- 
tion of the electric light, I believe that it is our policy, more than 
ever before, to be liberal and generous to our customers. We, 
therefore have made this reduction, and treat our customers in 
this generous manner. Of course you will easily understand that 
to manufacture the ninety millions of extra gas that we are mak- 
ing, over and above what we would manufacture without this bus- 
iness, causes us to employ an extra number of men. It alsomeans 
to us the carbonization of about 9,000 tons of coal extra, and that 
means employment to a large number of men in various ways, 
and it means the support of a large number of families. I would 
not like to take up your time further in expanding this considera- 
tion. I do not know that it is of very great interest to you, but 
still I mention these things in order that we may fully understand 
that we should be generous and philanthropic also (applause). 

Mr. Pearson—We have been selling gas at a reduced price for the 
purpeses which have been alluded to, during a period of about 
eight years. I am satisfied that selling it at a reduced price has 
very greatly increased the consumption. Ourselling price for gas, 
when we begin to sell it cheaper for heating purposes, etc., was 
$i.50; and we reduced the price for those purposes to $1. Our 
present selling price for illuminating purposes is $1.25, coming 
down to $1.10, and we have kept the other price at $1. I find that 
consumers are very ready to take gas at $1, but when, under 
certain circumstances, we talk of charging $1.25, because we did 
not think that the consumption was large enough to warrant such 
a low price, our consumers strenuously objected. During the past 
year the gas stove companies in Toronto have sent out at least a 
thousand gas stoves and heating apparatus, and I believe that they 
could not have sent out one-half that number had we not reduced 
the price. I think, moreover, that we can afford to sell gas for 
those purposes because it is very largely a summer consumption, 
and a day consumption, and by that means we utilize our plant 
more fully, and during a greater portion of the year than we other- 
wise would do. 

Mr. Nettleton—I would like to ask Mr. Pearson for what purposes 
he sells gas at $1. 

Mr. Pearson—For cooking, heating, power, and for mechanical 
purposes where they burn enough—such as for soldering irons, 
jewelry stores, and for anything except for illuminating. We 
have a separate meter and do not charge any rent for it. We lead 
pipes from the other meter to where the gas is to be used. They 
simply pay the expense of the piping from where the pipe enters 
the house to where the meter is. I might add that the amount of 
gas that we are sending out for those purposes is about thirty 
million feet, and we are getting paid for four hundred million feet 
for all purposes. 

The President—Do you know how many gas stoves you now 
have in use ? 

Mr. Pearson—I have no memorandum of the number with me. We 
have a good many gas fires as well as gas stoves. I think altogether, 
of gas fires and gas stoves, we have about 1,500. And besides that 
we have a great deal of gas used for mechanical purposes which 
does not come under the low price, because they have not got 
separate connections. I am quite certain that we send out thirty 
million feet of gas for those purposes. 

Mr. Scriver—The reason why our consumption is so large, and 
why we have so many stoves out, and why we pay such attention 
to this branch of our business, is that we manufacture our own gas 
stoves, and we sell them to our consumers at a very small profit. 





We fit them in their houses free of charge. We do not charge them 
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anything for attaching to the meter, nor do we charge for the 
pipes leading from the service to the gas stoves, but we do charge 
a small annual rental for the meter. 

(6) ‘‘ Is the scheme of introducing air into gas for the purpose of 

revivif ying the iron a success.” 
_ Mr. Butterworth—At Columbus, Ohio, we introduce a little air 
into our gas for the purpose of prolonging the life of oxide in the 
boxes, and we find it a great aid. We have a very poor local coal, 
which has probably almost as much sulphur in it as any coal in the 
market, and we find thet the introduction of air is a great relief in 
using that coal. One-half of the coal is of that kind. The opera- 
tion has not been conducted with a view of collecting any accurate 
data that would be of any great value from a scientific point of 
view, but only in a practical way. I do not know exactly what 
proportion of air we use. At first we tried to regulateand measure 
the air by passing it through an ordinary sixty light meter, but 
like all other meters registering gas it got to going too slow and we 
abandoned it. Now we simply use it by drawing the air through a 
sealing of one-tenth of an inch of water. We watch it closely, and 
iind that we keep our power up to 18 or 19 candles by using from 
four and a half to five per cent. of cannel coal. 

Mr. Robert Young—Do I understand Mr. Butterworth to say that 
he has no means of ascertaining how much air he introduces into 
the gas ? 

Mr. Butterworth--I am not prepared to say. 

Mr. Robert Young—Nor how much it diminishes the illuminating 
power ? 

Mr. Butterworth—Except by the fact that we keep it up to 18 or 
19 candle power by using 4} to five per cent. of cannel coal. I do 
not think that we introduce more than one per cent. of air. 

(7) ** What progress has been made this year in the matter of 
regenerative furnaces?” 

The President—I think that Mr. Weber will answer that question. 

Mr. O. B. Weber--I do not know what actual progress has been 
made except from the fact that we have introduced more this year 
than we did last year. As against 80 last year we have this year 
introduced 138, and they have been used as far North and West us 
Victoria, B. C., and as far South as Venezuela, S. A. 

The President--This questicn is perhaps a little indefinite. The 
writer does not state whether he means progress in the kind of fur- 
nace used, or in the number thet has beenintroduced. Perhapshe 
means both. 

Mr. O. B. Weber—As to that I may say there has been an im- 
provementin the construction of the furnace, in the way of making 
it more lasting ; and we have also been able to reduce the formation 
of clinker. In fact, we are able to get along without any clinker at 
all. They have also been improved in the way of more readily 
coutrolling the heat. Beyond that we have made noimprovement ; 
but, of course, those are very essential, and have brought the fur- 
nace to the point of success. 

(8) *‘ How should fire brick and tiles be laid—wet or dry?” 

The President—I think Mr. Weber can answer that question also. 

Mr. O. B. Weber—I should answer it by saying that they should 
be laid neither wet nor dry, but dipped, so as to allow the mortar 
to adhere more easily and stronger. Unless fire brick is laid in that 
way there is a strong tendency for the mortar to scale off ; and, 
therefore, we dip our brick. 

Mr. Bredel—If the brick is largely silica it has to be laid wet ; on 
the contrary,if the brick is largely aluminum, it has to be laid dry. 

(9) ‘* What composition of gas will give the highest illuminating 
power when burned with a common fishtail burner passing 5 feet per 
hour, and convert all the carbon into CO, ?” 

Mr. Robert Young—I would answer by saying a gas containing 
the largest amount of hydrogen and the smallest per cent. of marsh 
gas. The percentage of hydrogen and carbon would be the same in 
both cases. 

(10) ‘“* What specific gravity of oil will yield the greatest amount of 
gas with the highest illuminating power?” 

Mr. Robert Young—I think the oil with the lightest specific gra- 
vity that you can find will give the highest illuminating power. I 
would like to hear some discussion upon that point, as it is a very 
important question in view of the large amount of water gas used. 

The President—I think Mr. Rusby can give us some information. 

Mr. Rusby—I hesitate to say anything on the subject, but my 
experienc? in water gas, with crude oil and heavy oil, have been 
very successful ; and I have always been led to believe that the 
greatest amount of illuminating power could be obtained from oil 
of the highest specific gravity. I have heard of figures which 
rather led me to the opposite belief. But until I have had agreater 
amount of experience, or have heard some figures quite different 
from those which have been given me, I shall have to adhere to my 
present opinion. 

Mr. McElroy—I would say that oil of the highest gravity is the 
better oil. I was using for a considerable length of time the light- 
est crude oil that could be got. It bears a premium now of 25 cents 
—that is when ordinary oil is $1 per bbl. it sells for $1.25. I find 
that naphtha at $3.75 is cheaper than oil at $1.25. I use naphtha of 
from 68 to 70 gravity. 

(11) ‘* What chemical change takes place when a liquid hydrocar- 
bon is exposed to a high temperature and made into a permanent 
illuminating gas?” 

Mr. Prichard—I think that the compound would be broken up 
by the deposition of carbon, and that there would be more hydro 
gen than carbon. 

(12) ‘‘ What economy is there in using naphtha at 4% cents per gal- 
lon as an enricher, instead of good cannel coal at $7 per ton?” 


Mr. Lansden—It depends upon what process and apparatus you 
use, and how you handle your naphtha. In some apparatus it is 
very much cheaper. I guess it is cheaper to do it by simply putting 
a pipe into the retort —with cannel at $7. : 


VOTES OF THANKS. 

The President—We have no further business on the table. 
any member any business to bring up? 

Mr. Lansden—I wish to move a vote of thanks to our worthy 
Secretary who has so admirably arranged the papers and carried 
out everything pertaining to his duties. Although we have been 
deprived of his services a part of the time, I wish to move a hearty 
vote of thanks to him. 

The President—It gives me pleasure to put that motion. There 
is hardly a member in the room who realizes the amount of work 
done by our Secretary, unless he has had occasion to fill a similar 
position. The work done by the President is mainly done here at 
the meeting, and amounts to nothing at all as compared with what 
is done by the Secretary. [The motion was unanimously carried. | 

Mr. Ramsdell—I desire to make a motion which I am sure will 
meet with a hearty response, which is that a vote of thanks be ex- 
tended to President Slater for the able and efficient manner in 
which he has presided over our meetings. 

[The motion was put by Mr. Harbison, and carried unanimously 
by a rising vote. } ' 

The President—Gentlemen, I thank you most sincerely for your 
kindexpression. In the discharge of my duties I have been 
laboring under difficulties, and a few days ago it seemed to me 
that it would be impossible for me to attend this meeting as I was 
suffering from facial neuralgia, and am not yet entirely over it. 
A year ago when I was elected to this position I promised that 
I would serve you to the best of my ability, and I have endeav- 
ored to do so. If I have succeeded in any way I am gatisfied. 
(Applause. ) 

Mr. Scriver—As thanks appear to be the order of the day, I would 
like to move a vote of thanks to our worthy friend Captain White, 
who, without a moment's notice, was called upon to attend to the 
duties of the Secretary during the latter’s absence. He did his 
part I am sure efficiently, and to the entire satisfaction of all of us. 
(The motion was unanimously carried. } 

Mr. Harbison—I have the pleasure of introducing Secretary 
Humphreys, who will respond to the vote of thanks which you 
gave him so unamimously a few minutes ago 

Secretary Humphreys—Gentlemen, [ was not in the room when 
you passed your vote of thanks. I did not expect thanks at this 
session, for | have been able to do very little work during the last 
few days. I think that the vote of thanks belongs entirely to my 
friend Capt. White. 

Mr. Seriver—He has had it. 

Secretary Humphreys—I am very glad he has, for I am cer- 
tainly very much indebted to him myself for having done what he 
has to make this meeting a success. I felt very badly yesterday 
at being unable to attend to my duties, but I would have felt very 
much worse had not Capt. White been here. Knowing that he was 
here, and knowing how well fitted he was to dothe work I felt very 
much easier about it. I thank you very much for your kind con- 
sideration. ; 

Mr. Harbison—Before we adjourn I move that a hearty vote of 
thanks be extended to Messrs. Bartlett, Hayward & Co., of Balti- 
more, the Consoliated Gas Light Company, as represented by its 
President and Mr. Hambleton, and to the Maryland Meter and 
Manufacturing Co., of the City of Baltimore, for the entertainments 
which they have provided for us to night and to-morrow. [Unan- 
imously adopted. | 

Mr. Starr—One of our members who has never before faile d to 
meet with us, and one of the pioneers of this Association, has 
been unable to attend this meeting because of sickness. I think 
it would be gratifying to him if we telegraph to him the com- 
pliments of the Association, and an expression of-our regret at 
his absence. I refer to Mr. Samuel Prichitt, of Nashville, Tennes- 
see. I move that it be done. 

The President—I know that there will be no objection to that, and 
the Secretary will telegraph him. } 

Accordingly the Secretary sent the following message to Mr. 
Prichitt : BALTIMORE, Mb., Oct. 17, 1889. 
SaMUEL Pricuitt, Nashville, Tenn.: | 

The American Gas Light Association assembled, at its seven- 
teenth annual convention, extends to you its heartfelt sympathy 
in your illness, its regret at your absence from the meeting, and 
expresses the hope that soon you may be restored to perfect 
health. C.J. R. eae Sec'y. 

> 7 » following answer was received : 
siaeseaunaieudets P NASHVILLE, TENN., Oct. 18, 1889. 
To-C. J. R. Humpureys, Sec’y, Carrollton Hotel, Baltimore : 

Greetings to all. I feel highly honored by your complimentary 
and sympathetic greetings 2s expressed in your dispatch, and trust 
you will have a successful meeting, and havea specially good time 
to-day. I would like very much to be with you. SAMUEL PRICHITT. 

Mr. Lansden—I would like also to make a motion that the 
the thanks of this Association be tendered to the press of the city 
of Baltimore. I do not think we have ever been better reported 
than we have been at this session, and it well be well for us to give 
a vote of thanks to the representatives of the press, 


Has 





[Adopted. | 
The Association then adjourned. 
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Steam Plant for Isolated Electric Light Plants. 
{Read by Prof. Jno. W. Sweet, of Rochester, N. Y., at the October 
meeting of the Western New York Association of Architects. | 


It is evident that the growth of the electric light business was never | 


so healthy as atthe present time, and, further, that its introduction in 
new business buildings is the rule rather than the exception, and that 
money can be saved by making proper provisions for the plant before 
the plans of the buildings are adopted rather than after they are com- 
pleted. 

The two most prominent difficulties we have to contend with are 





height in the basement for the boilers, and length in the room appro- | 
priated to the engine and the dynamos. So far as it is left for the 
architect to decide, where it is not possible to get height for boilers, the | 
best way out of the difficulty is to use high-pressure small boilers, and | 
more of them. 

The same tactics may be adopted in the case of boilers as have over- 
come the difficulties in engines. The small high-speed engine renders a 
small space available, and so with small high-pressure boilers. The ob- 
jection raised against them is the danger from explosion, but this isim- 
aginary, for, other things being equal, the 36-inch boiler is just as safe 
at 120 pounds pressure as the 72-inch at 60 pounds; but other things are 
not equal; more care and better material is almost invariably used with 
the high than with the low-pressure generator. Another point: the 
high-pressure boiler is the more economical, for the reason that it takes 
nearly a thousand units of heat to get the steam to atmospheric pres- | 
sure, after which it only takes about twice as many units to get the 120 
pounds that it does the 60 pounds, out of which we can get twice the work. 

The argument is advanced that should a boiler explode the damage 
would be much more serious with a high-pressure than with a low, but 
this, I imagine, is not true to any extent. The large boiler at 60 pounds 
and the small one at 120 pounds would either be bad enough; but it is 
not necessary to take that into consideration, for there never was an ex- 
plosion that.was not preventable, and with modern safety appliances 
anda careful engineer, explosions may be classed as aremote contingency. 

In this latitude, where buildings have to be heated by using the ex- 
haust steam for the purpose, the cost of running electric lights is not 
very great; or, if preferred, one may say the cost of heating is not very 
great. Some get the notion that because in cases where the system is 
not properly arranged and a pound or two of back pressure is put upon 
the engine, the use of the exhaust costs as much as it comes to. But 
when one considers that when steam is exhausted at atmospheric pres- 
sure it contains 960 units of heat, and at two or three pounds pres- 
sure not over 970, the two or three pounds of back pressure do not 
amount to much. When there remains this vast amount of heat in ex- 
haust steam, it is the height of folly to throw it away, for witha 
properly arranged system even the two or three pounds of back pressure 
may be avoided. 

In placing a plant in an old building, lack of chimney capacity is 
often met with, and this in planning new should be considered. A 
round chimney flue is also better than a square one, but not easy to 
deal with running through the upper stories; a hexagon or octagon is 
also better than a square, and it would seem that the excessively large 
chimney breasts could be made less objectionable if three sides of an 
octagon or hexagon than a square. 

My impression is that 60-horse power should be about the limit in size 
of boilers used, and if more power is wanted, double or triple the num- 
ber. Twelve feet in height is the lowest that will do for the common 
tubular sort, and fifteen feet is better. 

It is best to start the foundations around the boiler room down for 
that height, rather than start level with the balance of the building and 
undermine afterwards; and it is best to make room for four square feet 
of chimney flue for one boiler, six square feet for two, and eight square 
feet for three. How the coal is to be got to, and the refuse away from 
the boiler; where the water is to come from, where the pumps and 
heater are toset, and where the exhaust steam is to go, when not wanted 
for heating, are points to be considered. 

In the beginning of the electric lighting business (which is scarcely 
more than ten years ago) there were so many things that we did not 
know that poor lights were not always attributed to the proper cause. 
When the real cause was not known it was easy to fancy it due to the 
engine, and while only toa certain extent was this true, it led to the con- 
struction and introduction of the high-speed small engine, because it 
was easier to properly govern a high-speed engine, and later because it 
seemed desirable to put electric light plants in places too small to admit 
the large motors. When it was supposed that more perfectly governed 
engines were a necessity, they were produced, and probably what con- 













stitutes proper governing and how it can be accomplished is far better 
understood than ten years ago; so that there are now quite a number of 
engines built that meet the requirements in the main. Similarly, thedy- 
namos, lamps and systems of wiring have been improved, and quite a 
number of companies are erecting plants that satisfy the demands of 
their customers. 

A first-class large slow-speed engine is more economical in steam con- 
sumption than a small high-speed one of the same power, but that is not 
claiming that all slow speed engines are more economical than all high- 
speed ones, or that because an engine is more economical in steam con- 
sumption it is the most economical to use, for there comes in the ques- 
tion of first cost, the cost or value of the room it occupies, the cost of at- 
tendance, oil and repairs. Another point in electric lighting—the ques- 
tion of an engine always going when you expect it to, is of vital im- 
portance. 

For nearly all isolated plants the small high-speed engine is almost a 
necessity, on account of room, and in most cases the amount of power 
required is variable, for which reason a divided plant—that is, two or 
three boilers and two or three engines—is often more satisfactory than a 
large one. 

Where two engines and two boilers will just supply the maximum de- 
mand, another boiler and engine practically duplicates the plant; with 
three there is always one in reserve, and with a divided plant, as the de- 
mand for lights falls off, one of the two engines may be shut down. 

The engines and dynamo should be on the ground, for, except by the 
most expensive provisions can they be put on the upper floors and be 
satisfactory, and as the basement is the least valuable room and the best 
for the purpose, it is not good policy to cater to the notion that some 
have that they would like to make a show piece of their plant. 

Making electric light is business, and it should be so considered. Many 
times it is necessary to put in a plant where the room is so short that the 
belt bas to run back past the engine. This is bad, not only on account 
of the inconvenience and danger, but because it puts all the work on 
the upper half of the belt, allowing the lower half to sag away from the 
pulleys, reducing its driving power, and ends in its dragging on the 
floor and working badly. 

For an isolated’plant of from 250 to 800 incandescent lamps, a room 
from 25 to 35 feet in length should be set apart, if possible; and if for 
one engine and two dynamos, 12 or 18 feet in width will answer ; if two 
engines, 16 to 20 feet, depending somewhat on the kind of engines and 
dynamos used. 

Usually it is possible to get the advice of acompetent boiler maker and 
engine builder when making the plans, whether their special product is 
used or not. 

To what extent architects are consulted as to the selection of the 
various parts of a plant, Ido not know, but presume to some extent; 
and if so consulted, it stands them in hand to be prepared to give satis- 
factory replies, or, at least, avoid so far as possible making mistakes. 

In regard to boilers, there are many new sorts, but mostly the new 
kinds are so tall as to be inconvenient in basements, and none, so far as 
I know, have shown such marked superiority over the common tubular 
sort as to supersede them. 

Tubular steel boilers of the best material, moderate in size and proper- 
ly set, are reliable and satisfactory. Kitts’, or some other reliable high 
and low water alarm, with a good safety valve, makes the boiler safe, if 
in the hands of a temperate, competent man. Either two pumps, or one 
pump and one injector, for feeding are advisable. A good heater is such 
an element of economy that it should be included. Every -pipe connect- 
ing either steam or water should have a stop valve and union in it. If 
two or more boilers, there should be a safety valve to each. If steam 
pipes are long they should be one size larger than the size the engine 
calls for, and thoroughly jacketed. 

Boilers and engines vary in price, the same as clothing. If the low 
price is insisted upon, the maker is going to put in cheap stock and do 
poor work. 

The man who furnishes the poorest of all is the man who offers the 
largest bribe, for the bribe is not coming out of his pocket. He is either 
going to take it out of the goods or out of your client, and though he 
may try and ease his conscience by calling it a commission, it is a bribe 
all the same. Asitis always the best goods that command the best 
prices, so it is safe to conclude that the price is a measure of quality. 

In many places quiet running of the engine and dynamo is essential, 
and with noisy engines various devices, such as sand bed or layer of 
cork, have been used; but the engines should run without noise and the 
belts as nearly so as possible. There are other ways to drive without 
belts, that take less room and that ought to be less noisy. A cut gear 
with a leather (not rawhide) pinion, or the plan recently introduced of 
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putting the dynamo pulley within about one-eighth of an inch from the 
engine pulley and running a leather hoop between the two; I have 
known this device to work well in other places, and fancy it is feasible. 
But in laying out the room for a plant, it is best if possible to give the 
full length required for a belt, and this simply as a matter of economy. 

As there are no restrictions, however severe, that will prevent an ar- 
chitect, if he has the genius, from making a good looking building ; so 
too with mechanics, all things are possible. But when special boilers, 
engines, or dynamos have to be designed and constructed to fit odd 
places, the cost is increased immensely. 

To better understand why it is desirable to have the plant in the base- 
ment, it is only necessary to consider one or two of the difficulties en- 
countered in high speed. In the hundred-horse power engines the 
weight of the reciprocating parts varies from one-fourth to a half ton. 
This weight has to be started and stopped from four to five hundred times 
a minute, and yet while reaching a maximum velocity of from 900 to 
1,000 feet a minute. Or to consider it in another way, we have from 
500 to 1,000 pounds weight starting from rest, and in going 9 inches in 
the one-sixteenth part of a second, acquires a velocity of a thousand 
feet per minute, and is then in moving the next nine inches brought to 
rest; and to keep on doing this over and over for minutes, hours, days, 
and week after week silently, requires material, workmanship and 
a foundation. 

As action and reaction are equal, to start and stop this weight must 
bring a strain on the framing and foundation were it not for counter- 
balancing, which is nothing more than putting an equal weight to the 
opposite side of the fly-wheel of the engine. 

If this be correct it will fully neutralize the shaking tendency which 
would otherwise be destruction to the building ; but the counterweight 
does not obviate all the difficulties, for when the tendency to shake the 
engine frame endwise is fully neutralized, the same force has an equal 
tendency to shake the engine frame up and down. 

On the upper floor it is hard to resist either tendency, whereas on the 
ground one has the earth as an anvil, which seems best able of all things 
to stand it. 

The danger of fire from the boilers can best be fortified against on 
the ground floor, and the trouble and noise from dynamos and belis are 
less troublesome. 

It may be interesting, though of no value, to consider for a few mo- 
ments the problem of engine regulation or governing. It is required of 


a machine capable of developing one or two hundred horse power that | 


it shall make 150 or 200 revolutions per minute, and not go two turns 
slower if fifty per cent. more work be imposed upon it, and not 
over two turns faster in a minute if nine-tenths of the load be thrown 
off. This correction is accomplished by admitting more or less steam to 
the engine, which would seem simple enough; but remember, it is to be 
done by a machine already in motion, and by itself. 

Were it possible to construct a valve steam-tight, that would move 
without friction and had no weight, the problem would be simple; but as 
no such valve exists the nearer one approaches it the easier the prob- 
lem; and the more powerful the controlling mechanism and the freer it 
is from friction, the more nearly can perfection be approached. 

The true test of governing is not the one usually employed—the gen- 
eral average of one minute with another—but at the maximum velocity 
of any one instant of time compared with the minimum at any other in- 
stant. 

In conclusion, the isolated plant on the ground floor; small high 
pressure boilers with all the conveniences for operating, and all safety 
appliances that are reliable; engines that can be relied upon, or one in 
reserve; proper foundations, with plenty of working room when pos- 
sible, and dynamos of standard merit in duplicate. 

I have not referred to electric light plant for central stations, not be 
cause it may not be of interest and value, but because it 1s a subject better 
understood by the electrical engineers. 








A CORRESPONDENT sends the following: ‘‘ The Citizens Fuel Gas Com- 
pany, for the manufacture of fuel gas by the Archer process in Terre 
Haute, has purchased about three acres of ground in the old canal bed, 
between First and Second and Eagle and Chestnut streets, for $3,500. 
This ground is peculiarly well adapted for the use to which it is to be 
put, being well below the surrounding levels and the general level of the 
city. The Company has received bids for piping and other material, 
and will award the contracts in a few days. The officers elected are: 
President, H. P. Townley; Vice-President, Anton Hulman ; Secretary, 


J. R. Kendall ; Treasurer, A. Z. Foster. It is said that the Company 
will be ready to supply gas by January Ist; but I am quite sure that this 
is an impossibility.” 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
he 
THE stockholders of the Concord (N. H.) Gas and Electric Light Com- 
pany inspected formally, on the 26th of October, both divisions of their 
plant. The visit developed the fact that the Company is amply equipped 
to satisfy any demand that can be made upon it by its patrons. 


THE Easthampton (Mass.) Gas Company’s plant has been greatly im- 
proved by the installation of a handsomely finished specimen of the 
Roots type of exhauster. 





Some time ago we had occasion to speak of the defiant attitude assumed 
by the proprietors of Boston electric lighting companies in respect to 
their contributing towards the maintenance of a board of inspectors 
charged with the duty of certifying to the manner in which wires were 
laid on for the purpose of conveying electric lighting currents to shops, 
houses, ete. It seems, however, that the affair is in good shape for 
speedy and amicable settlement. As we understand, the compromise is 
something like this: The electric light companies offer to assume two- 
thirds of the cost of inspection, the Board of Fire Underwriters to con- 
tribute one-third of the cost. The Committee of the Board, to whom 
the matter was referred, was clothed with full power to act, and they 
have agreed to the compromise. Some details, of course, are to be ar- 
ranged; notably, to determine the amount that will be required to carry 
on such inspections under the new conditions occasioned by the rapid in- 
crease in the number of city risks that are being wired for electric light 
ing, but no result of these unsettled details is likely to bring about a re- 
jection of the compromise. 


Up to and including October 21, 1889, the sales of engines by the Wes 
tinghouse Machine Company in that month are reported as follows : 


Juniors...... 30 engines ..... 935-horse power. 
es. OO ese 645 ss 
Compounds.. 30 ‘“..... 2,510 

Total ...... Me oe 4,090 t 


Among the purchasers in that period we note the names of the Allegheny 
County Light Company, the Albion (N. Y.) Electric Light Company, 
and the Missouri (St. Louis) Electric Light and Power Company. 


AT aspecial election at Watertown, N. Y., the matter to be decided 
was whether the ruling electric light contract should be so amended as 
to provide for the burning of the lamps on each night and all night. 
The total vote was 750, of which 243 were in favor and 507 against the 
proposition. Under the present scheme the lamps are burned until mid- 
night on 20 nights per month. 


SoME time ago we noted the incorporation of a gas company for the 
town of Duquoin, Ills. Mr. Truesdale, of St. Louis, Mo., who has the 
contract for building the works, arrived on the ground something over 
a fortnight ago, and is now engaged in erecting the buildings. The con- 
tracts for pipe and machinery have been awarded. 





GovERNOR GORDON, of Georgia, has signed the amendments to the 
charters of the Atlanta and Gate City Gas Light Companies, under 
which the latter are empowered to furnish electric lighting. 





THE West Chicago Water and Gas Pipe Line Company has been in- 
corporated by Messrs. Andrew Crawford, Park E. Simmons and Robert 
R. Hertzog. It is capitalized in $1,000,000, and the proprietors propose 
to construct and operate gas and water works and to build a system of 
sewers in West Chicago. 





IN the reorganization of the Brockton (Mass.) Gas Light Company it 


| was thought that Mr. Bealis Sanford, who had acted as Treasurer for 
the Company for something like 29 years—in fact, almost siuce the in- 
| corporation of the concern—would continue at his desk. Mr. Sanford, 





however, has handed in his resignation, and Mr. Jas. W. Whitmarsh, 
of Boston, is to succeed him. 





AT a meeting of the stockholders of the Citizens Gas Light Company, 
which supplies gas in the towns of Reading, South Reading, Stoneham, 
and Wakefield, Mass., it was decided to empower the Directors to take 
the necessary steps to engage the Company in the supply of electricity 
for light and power. 





In connection with our prior mention of the public lighting of Port 
Hope, Canada, the following (from the local Evening Guide) may not 
be without interest: ‘‘ Now that the contract for street lighting is again 
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before the Council, we think it a fitting time to review the cost to the 
town of electric arc lighting as against the former outlay for gas lamps: 
Taking the last year’s outlay, when gas was fully in 
use, for 69 lamps, at $20 each...............-e 008 $1,380.00 
Dividend paid to Town Treasurer by Gas Company, 
on account of Town gas stock, of $13,750, at 7 per 


ee 





PIOMGS tO TW 10d TOP. .. ..oocciccccccccceeseee $417.50 





In 1889, 20 are lights, at 23 cents cents each per night. $1,679.00 
Dividend paid by Gas Company to Town Treasurer, 


PEIN rc i059 Se doce- <6 seiwcdeeeind see evan es $687.50 


UP OD ne  cnwa sceevakesdesaamavies $991.50 








Market value in 1886, during gas street lighting, of 
$13,750 of town gas stock, at 80 cents on dollar ....$11,000.00 
Same in 1889, under are lighting, at 50 cents (last sale) 











UG ate G ars cix dais 2 sz nina ce stow caw sG aren cuae 6,875.00 
RM MERINO 355.5 5005S cs donee soeeae es $4,125.00 
Recapitulation. 
Direct tax during three last years of gas street light- 
See IS sini shi dp osc sant aw aig wis alate Meee $1,252.50 
Past three years arc lighting, at $991.50............. 2,974.50 
$1,722.00 
Paid electric company for removal of plant.......... 400.00 
Depreciation of value of gas stock, as above......... $4,125.00 
Total extra outlay and loss during the past three 
years of arc street lighting.................. $6,247.00 


Judging from the Guide’s presentation of the matter, the authorities 
of Port Hope acted neither wisely nor well when they engaged in arc 
lighting. The other thing of interest in the above statement is the fact 
that an are lamp displaced just 3 gas lamps, which leads to the sugges- 
tion that the Port Hope variety of arc lamp must be very weak indeed. 


WE are informed by Mr. Geo. McMillan, of La Crosse, Wis., that at 
a recent meeting of the Council a proposition for public lighting, from 
the local Brush Company, was submitted. The offer was for 120 ares 
(2,000-candle power, to be kept alight on the ordinary moon table) at the 
rate of $100 per lamp per annum, the contract to run for 6 years from 
January1l. Ald. Kelly did not like the moon table idea, but was de- 
cidedly in favor of every night and all-night lighting. Ald. Murray ad- 
ded that the latter procedure would involve an addition of 25 per cent. 
to the cost, and failed to see ‘‘that the practice would be worth the 
money, especially as the lighting company had signified its willingness 
to light on very dark nights, when notified by the proper officer.” 
Murray evidently ‘‘ had the Board with him;” for the proposition sub- 
mitted by the Company was indorsed, and a resolution directing that a 
contract be entered into was passed. 





PRESIDENT MAXWELL, of the Kearney Gas Company, has determined 
that the introduction of gas cooking and heating stoves in Lincoln, 
Nebraska, shall be attended with pronounced success. 


SECRETARY and Superintendent Tracy, of the Alton (Ills.) Gas and 
Electric Light Company, thought he would be able to get along with 
two benches of 3’s this winter, but the 30th of September had not been 
reached before he made up his mind that his theory was wrong. At 
least we judge so from the fact that he has placed an order with the 
Laclede Fire-Brick Company, of St. Louis, for an arch to hold six re- 
torts. The Kerr Murray Company, of Fort Wayne, will furnish the 
iron work. When Tracy left Peru, Ind., to take charge at Allon, we 
predicted that he would make a success of it, and to show whether we 
were right or not in our estimate the following, from the local Sentinel- 
Democrat, is put in evidence: ‘‘Superintendent Tracy seems to be 
making every effort to givethe city and private consumers the best qual- 
ity of light, and his efforts appear to be successful. Our lights now are 
the best that we have had in several years.” 





SUPERINTENDENT ROGERS reports that the benches recently contracted 
for by the management of the Meridian (Miss.) Gas Light Company have 
been furnished and are in good working condition. The contractors 
faithfully carried out their agreement, and the plant is now capable of 
turning out 85,000 cubic feet of gas per diem. Mr. Rogers has had 
much to contend with since taking hold at Meridian, but his persistence 





conquered. He had one advantage, however, in that the present pro- 
prietors do not believe in saving a cent. to the ultimate loss of a dollar. 
In other words, they propose that their property shall be kept at a good 
state of efficiency. 





IT was presumed that, according to the advices received by us a fort- 
night or so ago, the gas and electric lighting interests of Woonsocket, 
R. I., were now under one management. The following, however, goes 
to show that the deal has fallen through: ‘‘The consolidation of the 
electric plant of the Woonsocket Gas Company with that of the Woon- 
socket Electric Power and Machine Company, which has been under 
consideration, has fallen through, and the Gas Company will operate 
its own electric plant for the present. A few days ago, at a meeting of 
the Directors of the Gas Company, it was decided to furnish incandes- 
cent lights, the arc lights being all that they have supplied heretofore, 
from their present power. Additional power and dynamos will be put 
in at once. I understand that the failure of the negotiations was solely 
attributable to the extravagant demands made by the electricians. I, 
however, think that eventually the consolidation will be made, and it 
goes without saying—that is, among those conversant with the con- 
ditions at Woonsocket—that the longer the electricians hold out the 
worse it will be for themselves.—OBSERVER.” 





CONSIDERABLE attention has of late been directed to the probable life 
of the oil wells of the Baku district in Russia, and much seemingly au- 
thentic testimony has been advanced in support of the assertion that the 
output of oil at that point had reached the maximum. A foreign au- 
thority (no less reliable a one than Engineering), however, thus goes on 
record, on date of October 11th, in respect to the situation: ‘‘ It issatis- 
factory to learn, on the authority of M. Gulishambaroff, that there is not 
the slightest ground for the rumor set in circulation by the acting con- 
sul at Batoum, that the Baku oil supply had begun to show signs of ex- 
haustion. M. Gulishambaroff is the chief petroleum adviser to the Rus- 
sian Government, and during the last ten days has been conducting an 
investigation into the oil industry, in conjunction with Mr. Marvin. 
Having only just arrived from Baku, after one of his regular official 
visits, he is in position to speak with authority on the state of affairs in 
that quarter, irrespective to that general knowledge of the Baku indus- 
try from the earliest time of its European development, which has re- 
sulted in the publication of so many books on the subject. So far from 
there having been a cave-in of the supply, there has really been a ‘shut- 
down’ of a large number of wells to check a wasteful over-production. 
Instead of 500 only 200 wells have been at work this autumn. , More- 
over, in order to putastop to the waste of oil on thesurface, the Russian 
Government has been lately discouraging the commencement of new 
wells outside the present limit. Administrative action of this sort has 
long been advocated by Marvin and other non-Russian writers, as well 
as by Russians themselves. It is no uncommon thing for a native of 
Baku to tap a supply of 20,000,000 gallons of oil and waste 19 millions 
out of it simply from want of foresight in providing a cap for the well, 
or by the omission to arrange for surface storage. Waste of this char- 
acter has become such a scandal that to check it the authorities now 
seize a well that is not properly managed and empower the neighboring 
well owners to gag the supply at the culprit’s cost. In view of the rapid 
increase in the demand for petroleum, it is a satisfaction to know that 
Baku is as prolific of oil as ever. The oil trade is assuming such gigan- 
tic proportions that for many a year there will probably be ample room 
for America, Russia and Burmah, as well as for the minor fields that 
will in time furnish a supply for the world’s market. But in any case, 
petroleum ought not to be wasted as it has been at Baku, and it will be 
a good thing for Russia when the more careful and economical methods 
of America are adopted in the Caspian region.” 





Ir is possible that the project, initiated in 1887, at Laconia, N. H., for 
the incorporation of Winnipesauke (N. H.) Gas and Electric Light Com- 
pany will be revived. A meeting of the incorporators was called for 
Saturday, Oct. 26th, but we have not been advised as to the outcome of 
the same. 





THE system of compressed oil gas supply recently introduced for the 
lighting of its cars by the Wagner Palace Car Company has proved so 
successful that the ordinary coaches of the New York Central and Hud- 
son River Railroad are to be illuminated by the same means. 





THE Newport (R. I.) News says: ‘‘ The Committee on Street Lights is 
preparing to wrestle with that great question, the lighting of the city, 
and has called for proposals, to be submitted before November first, for 
a period of one or three years from the first of January next. The ad- 
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vertisement is quite general in its character and gives bidders a wide 
field for combinations. There are five headings for the street lighting : 
First, for 75 or more high-power arc lights ; second, for 400 or more gas 
lamps, to be equipped with burners of 5 feet per hour capacity; third, 
the rate for gas for street lights ; fourth, for 125 or more naphtha lamps: 
fifth, for 500 or more incandescent street lights. For lighting the pub- 
lic buildings proposals are asked for gas and incandescent electric lamps.” 
The contracts about to expire were made on the basis of a life of 18 | 
months. 





IT seems somewhat premature at this time to speak of the Savannah, 
Ga., convention of the American Gas Light Association, but as the local 
papers of that city are already discussing the affair, it might be well to 
reproduce here what the newsmen think about the proposed visit. The 
News (22d ult.) says: ‘‘The American Gas Light Association will hold 
its next annual convention in Savannah. Mr. David Douglas and oth- 
ers laid before the Association strong claims for Savannah, and especial- 
ly impressed upon the members that the De Soto would then be open 
and equal to the task of accommodating the large number of delegates 
who go to make up the annual gathering. They had heard of Tybee 
and Bonaventure, and of the Harbor, and Mr. Douglas’ earnest invita- 
tion, ably seconded by Mr. A. C. Humphreys, General Superintendent 
of the United Gas Improvement Company, won the fight for the Forest 
City, although it looked for a time as if Atlanta would get the prize. 
The Committee consists of A. C. Humphreys, Philadelphia: David 
Dougias, Savannah; A. E. Boardman, Macon; Thos. Turner, Charles- 
ton, 8. C., and W. G. Abel, Atlanta. The American Gas Light Associ- 
ation is composed of about 400 members, the Association representing 
men of wealth who have many hundreds of millions invested. They 
will be the guests of the Mutual Gas Light Company, while in Savan- 
nah. The Association consists of representative men interested in the 
gas business. Hitherto the meetings have been confined to the very 
largest cities of the North and West, but the building of the De Soto Ho- 
tel made it possible to bring the convention to this city. Mr. Douglas 
said that not less than 300 gentlemen, many of them accompanied by la- 
dies, will be here on the occasion of the gathering. ‘Coming as they do 
from every important city in the United States and Canada,’ said Mr. 
Douglas, ‘and many of them gentlemen of great wealth and influence, 
and all of them men of ability, and representing large amounts of in- 
vested capital. it is seldom that such an opportunity will be presented to 
the people of Savannah to advertise their city as a delightful winter re- 
sort, as a place of vast commercial importance, and a beautiful residence 
city.’ Mr. Douglas saysit is the intention of the Mutual Gas Light Com- 
pany to entertain the visitors royally. Drives to Bonaventure and 
Thunderbolt, excursions by rail to Tybee, and by sailboats and steamers 
on the river, will be on the programme, the whole to conclude with a 
magnificent banquet at the De Soto, to which prominent citizens will be 
invited.” =_—s 

THE authorities of the borough of Shelton, Conn., have authorized 
the making of a contract under which the Derby Gas Light Company is 
to furnish a certain number of public are lights in the first-named place. 





CONTRACTOR SEELEY, of Troy, N. Y., has been awarded the contract 
for constructing the plant under which the East Albany Gas Light Com- 
pany will carry on the lighting of that place by means of arc lamps. 





AT the annual meeting of the Rockville (Conn.) Gas Company the of- 
ficers chosen were: Directors, Geo. Maxwell, H. L. James, Geo. Talcott, 
S. G. Risley and J. N. Stickney ; President, Geo. Maxwell ; Secretary 
and Treasurer, J. N. Stickney. - It was voted to increase the capital in 
the sum of $25,000, to pay for improvements now being made on the g:.s 
plant, as well as to meet the expenses incurred in the electric lighting in- 
stallation. The new stock is to be issued at par to present shareholders, 
in the proportion of 100 per cent. of their holdings, the purchase money 
to be paid as called for by the Directors. 





THE Illinois Central Railroad has determined to light its passenger 
coaches with gas. Ordinary illuminating gas. compressed to 250 atmos- 
pheres, will be the agent. Each car carries three tanks, the total capac- 
ity of same being rated at 600 cubic feet. 


AxsovutT a fortnight ago the sales list of N. D. Winter, of Springfield, 
Mass., contained the announcement that on a named date 10 shares in 
the Springfield Gas Company would be sold at auction. Much interest 


was developed over the probable price that it would bring, but we think 
that the figure at which it was eventually knocked down, to Mr. L. B. 











Lewis, of Westfield, Mass., was far in advance of any that had been 
placed upon it by local estimators. It was started at 140, and bid off at 
173. This is about 10 points over what was presumed to be the normal 
value, and is the highest figure at which a sale has been made within the 
past 12 years. 





THE gas works forming a part of the plant of the Lockwood Cotton 
Mills, Waterville, Me., were badly damaged by an explosion in the gen- 
erating room, on the morning of October 24. Henry E. Washburne, 
Superintendent of the plant, was mstantly killed. This plant was erected 
a year ago, and was intended for the generation of petroleum gas. 

THE Sage of Pawtucket must have had a right good time in Balti- 
more, even though it ‘‘did come high.” We mean it must have been 
an expensive outing; for since his return home the Pawtucket Evening 
Times has told the following concerning him: ‘‘ Mr. 8. G. Stiness is 
wealthy, as he has tne following bank bills and of the following dates: 
A $5 bill of the Berkshire (Mass.) Bank, dated 1807; $1 bill of the Ran- 
dolph (Mass.) Bank, dated 1826; $1 bill of the Middletown (Ct.) Bank, 
dated 1818; $5 bill of the Hallowell (Me.) Bank, dated $1806; $1 bill of 
the Newburyport (Mass.) Bank, dated 1810; $1 bill of the Washington 
and Sandy Hill Bank, dated 1825. The bills were found in a book that 
had not been opened in 40 years.” When a man goes rummaging 
through books that have not been opened in 40 years—well, the less said 
about it the better. 


Some time ago we noted that the authorities of Toronto had caused the 
issuance of an injunction prohibiting the Consumers Gas Company 
from using the Jarvis street sewer for the relief of its works’ drains. 
Manager Pearson and Assistant City Engineer Cunningham conferred 
together and decided that the best way to abate the trouble complained 
of would be by the construction of a second sewer through Parliament 
street, the same to be put down without manholes, and to be used ex- 
clusively by the Gas Company, the latter to pay all the expenses of con- 
struction. At this point City Solicitor Biggar stepped in and forbade the 
carrying out of the agreement, basing his edict on the ground ‘ That if 
the city builds the sewer asked for by the Gas Company, although it be 
done at the expense of the Gas Company, the city will forever after be 
responsible for repairs and for keeping the sewer slushed out.” This 
looks like very small practice, but it is of a piece with the general man- 
ner adopted by the local authorities towards one of the strongest, staunch- 
est and most liberal corporations in Toronto. 


THE New Cumberland (West Va.) Light, Heat and Power Company 
has been incorporated by Messrs. Albert Haigh, R. E. Lindsay, G. W. 
Stewart, Jno. Porter and H. McMalen ; capitalized in $50,000. The ob- 
jects are stated to be: The supplying of light, heat and power by elec- 
tricity or any other means. The Company’s corporate lifeis placed at 
50 years. This place is a post village of Hancock county, and is on the 
Ohio river at a point about three miles southwest of Fairview. Popu- 
lation, about 4,000. 





THE Chelsea (Mass.) Gas Light Company has asked the Board of Gas 
Commissioners to restrain the American Fuel Company from tearing 
up the streets of Chelsea for the purpose of burying its mains. 





THE Louisville (Ky.) authorities have determined to follow a mixed 
system (arcs and gas lamps) of public lighting, and the Louisville Gas 
Company will in all probability be awarded the contract. The Gas 
Company has decided to install an electric lighting plant. 








The Market for Gas Securities. 
ee 

The money manipulators have again managed to upset the market, 
and yesterday succeeded in getting the rate up to 12 percent. We have 
no doubt, however, that their manipulations must eventually cease to 
be effective. Money should be abundant at about this time, and thelaw of 
supply and demand prevails in Wall street as well as elsewhere. With 
a normal state of the money market Consolidated would be much higher. 
To-day (Nov. 1) it is at 89} to 90. During the week 100 shares were sold 
at auction at 892. Other city shares are fairly steady. In Brooklyn no 
change is reported. Jersey City gas is up to 192; 100 shares of this 
stock were sold at auction recently for 190. Baltimore Consolidated is 
weaker, at 424 to 434. One remarkable feature of the miscellaneous list 


on the Exchange is the steady tone maintained by Chicago Trusts, which 
are now held at 56. 


Boston gas (2d fives) are at 824. We think that 
Boston common shares are a purchase. 
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- 6 PER CENT. 
First Mortgage Bonds 


ON CAS WORKS 


| EEUATED IN GROWING WESTERN TOWNS. 


Principal and Interest Guaranteed. 
INTEREST SEMI-ANNUALLY. 


| For sale by the undersigned, who will furnish all necessary in- 
formation regarding them. 


JOS. R. THOMAS, 42 Pine &t., N. Y. City. 


EDGEWATER LIME WORKS 


Chas. F. McKenna, Proprietor. 


SHELL LIME. 


Lime by the Cargo for Gas Purification. 
EDGEWATER, BERGEN CO., N. J. 
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“| L. P. GEROULD, 


Write for Testimonials an Prices. 


GEROULD’S 


.. System Gas Bookkeeping, 











| Approved and adopted by many of the prom- 


} inent Gas Engineers of the Country. 


| 
| Sample Sheets and Price-List furnished free on application to 


Mendota Ill. 


FRIEDRICH LUX, 


Ludwigshafen am Rhein and London. 











TLusx=x Mass 
GAS GOVERNORS, 
Gas Balance. 


Simpkin & Hillyer 


RICHMOND, VA. 


MANUFACTURERS OF 


aS WOLKS ADpara 


BENCH CASTINGS, CONDENSERS, 


Scrubbers, Purifiers, Dry Center Seals, 
FOUR-WAY VALVES, GAS VALVES, 
SULPHATE OF AMMONIA APPARATUS, 
TANKS, ENGINES, BOILERS, 
PUMPS, ETC., ETC. 


Plans, Specifications and Estimates furnished for new works, 
or alteration of old works. Correspondence solicited. Works, 
Newport News, Va. 
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Position Wanted 
AS SUPERINTENDENT OF GAS WORKS 


By a man of large experience in the manufacture and distribu- 

tion of both Coal and Water Gas. Construction of new works or 

improvement of old plants a ee ialty. pabenes Al. Address 
750-tf “J. E. W.,” care this Journal. 


Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 
We manufacture every description of Plain and Ornamental Lam 


ps, Posts, 
No. 29 Champion. Brackets, Clusters, etc. Correspondence solicited. Ahem Seas Lawn 


Streets, Parks, Public 
Buildings, Railroad ™ ee — 
Stations, etc. 


LAMP POSTS 


A Specialty. 
Oftiice and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY. 


Gas Companies and others intending to erect Lamps 
and Posts will do well to communicate with us. 


PHILADELPHIA. NEW YORK. CHICACO. 
STEPHEN A. MORSE, President. EDWIN F. MORSE, Secretary. 
GODFREY REBMANN, Vice-Pres. | CARLTON M. WILLIAMS, Treas. 


F\ STANDARD GAS LAMP CO. 


Main Office, 411 Cherry St. Factory, 1101, 1103, 1105 Frankford Av. 
FPHRoRILADEUYHIA, PA. 


It is to the interest of Gas Companies and Cities to double the -— wf of the (eam — 
light on streets by using Dyott’s Patent “‘CHAMPION” LAMPS. ney save 50 
er C ~ os over others in cost of repairs, are ornamental, and ehtrasill e except 

»y violence. 

Our Patent System of Instantaneously Lighting Gas (without electricity), for 

— De ee is unequaled. 
Dyott’s _—_ Candle Power Burner is a very aoe lamp where a concen- 

trated and brilliant light is wanted in Hotels, Stores. pots, ete 

ay ial Drawings furnished and Estimates cheerfully given, either from Arch- 















































GASHOLDER PAINT. 


Use Only 


The Miner Street Lamps, rue covERNMENT WATERPROOF PAINT. : 


Jacob G. ner, Proof against Ammonia, and Absolutely Waierpreot. Send tor Prices and Particulars, 
No. 823 Eagle Ave., New York, N. ¥. THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass. 








WELSBACH SYSTEM | 
Incandescent Gas Lighting. 


OFFICE, DREXEL BUILDING, PHILA., PA. 


Ata Meeting of the Gas Trustees of the 
City of Findlay, held August 28th, it 
was ‘Resolved, That we recommend 
the general adoption of the Welsbach 
Light, owing to its excellence and 
somemy in the use of aa 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. FP. WHITTIER, - - 499 Wythe Av., Brooklyn, N. Y. 
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LACLEDE FIRE F BRICK MANUFACTURING COMPANY, 
Aes gl 
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IT 18 THE COMING BENCH 
FOR MAKING COAL GAS. 
























































It will Save from 50 to 
60 per ct. in Labor. 


























ESTIMATES AND PUIANS FURNISHED BY THE 


LACLEDE FIRE BRICK MFG, CO,, ST. LOUIS, MO. 


ROOTS’ = EW GAS EXHAUSTER. 











CONSTRUCTED ON ENTIRELY NEW PRINCIPLES. 
THE ONLY EXHAUSTER MADE WHERE 


The Parts Needing Attention are External and Easily Accessible. 


Send for Descriptive Catalogue and Frice Ist. 


P. H. & F. M. ROOTS, ?atonteos and Manufactures, CONNERSVILLE, IND. 


SS. TOWNSEND. Gen. Agt., 22 Cortlandt 8t., N. ¥. COOKE & CO., Selling Agts., 22 Cortlanat St., N. Y¥. 
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KIRKHAM, HULETT & CHANDLER, LIMITED. 


PATENT “STANDARD” WASHER-SCRUBBERS 


Erected and in course of construction at present date: 








Capacity. 

Cubic feet per day. 
Altrincham............------ 600,0L0 
eee 600,000 
Aldershot ............ .... 200,000 
Allegheny, U.S. A....-.- 1,000,000 
Ashton-under-Lyne.... ......1,250,000 
SES can concen enunen 1,500,000 

i eer 1,500,000 
Annaberg-........---.-----.. 200,000 
ee aa eee 100,000 
Animal Charcoal Co......... 200,000 
Altoona, U.S.A... .....----- 350,000 
ER coe eu ic leaks courts aslo 250,000 
_ | SRR: 1,000,000 | Detrait, U.S.A 

- Shh nier sons ~ 1,250,000 | 

“6 bub bean Sone been weee 1,250,000 

sa nocees scene sces -soses 1,250,000 

7S hbnb Rhee comeen scaten 1,000,000 

a Kcnnnwek melt 1,000,000 

© | eben cece sscee 9 cooese 3.000,000 
Bremen. ......--- eoccoess Beeeel 
Baltimore, RR, cst 1,000,000 | F; 

-------1,000,000 

= .. 222 -1,000,000 

Seleaie, E.G.W .........«-.- 125,000 
Bishops Stortford ............ 150,000 
Is nome 's 00 scsecccces) 
nik sttkixapantenenee 1,250,000 
- ree aven nnn eee ea 

= _ Need shee seen seneehs 750,000 

on Genk: welts ome onaaciee Te 
Banbury. ci pib- cree eben 250,000 | G 
Birmingham. . Giesnanicae 000,000 


Birkenhead. .......... -... . . -2,500,000 
Oo, ees eS 
OO Se 
Baretisene .... -..coc-c..... TBO 


4? & Se 2,000,000 
Brisbane casas peso sees aie 1,500,000 | 
Sih inhib ike Rein sea 300,000 | 


a, Trent. SON 500,000 
Se Ee 
ae 


Baerlien 2 Sa 20,000 
ae Sales 20,000 
ait. 400,000 


Buffalo, U S.A. o9 , Mutual 750,000 
Citizen. 500,00 
Brookline, ws _ ees: 500,000 


es earey 350,000 | 


Berlin - 2 a "1,250,000 


Bournemouth. - -1,000,000 
Bridgeport, U.S.A.. 500,000 | Ha 
Brunswick Se asidad aiistecas( masdeniinds 300,000 | Halle. 


Beck & Co., St. Louis... 100,0)0| Heidelberg 
Barmen Rittershausen....... 600,000| Hartford, U.S 
Bexhill ....... cee 125,000 | Ilkeston 
Brooklyn, ae 1, 000,000 | Inverness.. . 


Peon ee 1,000,000 
- Nassau . 1,000,000 | Ilford. . Sila 
Brunner, Mond & Co......... 400,000 | Kingston-on- Hull ... 
Cheltenham ................- 2,000,000 | Kidderminster 

i ccinescaces sonia ica cil 200,000 | 
Seb skebus sium ese gia 1,500,000 
Copenhagen............-.... 200,000 
EEE donnes 200,000 | 
Columbus, U.S.A........ 500,000 
Cincinnati, *  ........ 1,500,000 
ss 66 se 
Chicago cen oon 3,000,000 
“ 66 ....----1,000,000 
“ fe” pean 1,000,000 
Chemnitz. ...................-1,000,000 
PDs. ovine cibeie sedans nace 1,250,000 
Colonial Gas Works Co...... 100,000 
EER ek co ce Gh ane nee 300,000 
Charlottenburg. ............- 600,000 
. rere 
eer renee 100,000 
0) UU! ——S 500,000 
aE ll 
fF peep ebhh dabbebmoniinwe 1,000,000 
_ | RE ee 200,000 
DGURY-cacceceve eecereceeeees ,500,000 


y. Cc ubic feet per day. 
DR iv nc 00. sdgeensans snncas 3,000, 000 


LONDON—Continued. 
Dow lais bccn een eabiren é i 


ee ee 
Pewee wees wees cose 


South Metropolitan 


ieee may Sees WORRWIOR ooc0ns cosce- sss 


see ok ee. 9 Lf ous ccesussesbnsekous 


400,000 | Leominster 
200,000 Leiden 


300, “000 Live rpool 


rad ccs iewcensncaen 1,250, 000 


250,000 | | Lincoln 


600, 000 | Lowell, ve 


ieg 
Saasentows, Ss S.A 


Havana, tens 
Hastings. . Pete a th ok ank alana e 





Hampton Wick 
Heckmondwic ke 


ee ee 1, 


inacenatic, t 2.8. A..... 
Memphis, U.S. A. 


King’s Lymm.....-ccccce coce ee 





The Gaslight and Coke Co. : 


Nowpert, Eo. ccc sxc 


wee wee eee eee tee wee 
ee ween tees eee ene eee 
ccccce soocce cece ccc ce kg YU | NOTUMMOCL.cccce coce cccccccees 


eowanise, N. 8. W.. 











Capacity. 
Cubic feet per day. 
| Ober Schlesian .... ........ 1,500,006 
2,500,000 | Otto & Co.’s Coke Wor'ss.... 1,500,000 
1,500,000 | Plymouth ........... ....... 2,000,000 
1,500,000 | Parramatta, N. S. W.... ---. 100,000 
2,000,000 | Prescott ..............-....-- 150,000 
3, 000,000 Providence, U.S.A.....-. 750,000 
ee ey ae ee aig 750,000 
PRD icc aseses acause cee 300,000 
ee bts ha hGbe AbOeSe Awae 300,000 
Portsmouth piehs buseusaeen 2,500,000 
MARE TOE 2,500,000 
Pittsburgii, aI. sceccs 1,500,000 
Portland, ee 560,000 
Pawtucket, * ...... ‘ 500,000 
| oe 250,000 
ec isdn, ssa eae so alain 750,000 
SS cient bnccceunaew ence 250,000 
DE 6 dacs acecae waneian 1,000,000 
ED ciuexs cus seeeenn ess ee 200,000 
Richmond, U.S.A.... .... 250,000 
Roxbury, eT ehwaae 500,000 
Runcorn Svap Co. .... ....... 20,000 
Rockhampton, N. 8. W....... 125,(00 
oe er 1,500,000 
Rick ges cose oes ee kaon 2,000,000 
oc. oodckeks eaee 200,000 
EL rieie aKheae pene eee. - 1,750,000 
- pape saeckendes aden as 1,750,000 
ée ee aae eden See 1,750,000 
Smethwi ic ek PR eee errs 750,000 
NN is Ge WW sacccncusseud 1 000,000 
oY  eeieetee cage 1,000,000 
jee TS ree 2,500,000 
at ae Coe 50,000 
ie D . tipnccmaetaes 50,000 
Sunderland, .... .. .... «1,500,000 
St. Josephs, U.S ye iatéirs 250,000 
Si neckGea es -sonies suse cene's 100,000 
ID ls Sc a a sais wen 300,000 
St. Petersburg............... 2,000,000 
ne tkw emda 1,500,000 
me. Baewls, OBA .<..<200< 2,000,000 
a er 2,000,000 
wm  sedcesaune 1,000,000 
IED 5 35 Senas suoavs cue ads 1,000,000 
Silesian Coal Co..... ........ 600,000 
San Francisco, U.S.A .... 2,000,000 
- ---. 2,000,000 
Sheepbridge Coal Co,........ 40,000 
DL ntudhe bkedia scenseacea 200,000 
CD cons ccnwss seeedea ss 300,000 
Pct ass6'sesces eeeseasess 500,000 
ee ee 150,000 
PRE a +a.sesse sence as aneees 400,000 
DR adn Seonatinekeds + 1,000,000 
Toledo, U.S.A........ soses. Seeee 
SD i i'eoe anak anceps eue 1,000,000 
RS sib koninaacienenes 300.000 
ee 500,000 
West Bromwich............. 1,000,000 
| ___ EEE RES eee 250,000 
Weston-super-Mare.......... 500,000 
SI nx 'o wcing one daweeh 150,000 
Wormwood Scrubs........... 300,000 
Williamsburg, U.S.A.... 600,000 
---- 600,000 
OL ae 150,000 
0 eee 300,000 
Wheeling, U.S.A......... 500,000 
Cc cnigabes sees view < 300,000 
 cxindescusscnes «6 100,000 
Wilmington, MS Bi. sccens 500,000 


Windsor, N.S. W.........-.. 100,000 
TET OTOOD 200 c5< cose coccee 100,000 
Wellington, N. icawkuuwd ane reget 


000 ie ec bans comenale 175,000 


Washington, U.S.A...... 2,000,010 
a. re 


Ee 


000 Wurgen.......... oe ten SOD 


Worcester,U. Saale eeate 750,000 
MINGUS 5555562 SK0s ows ooae 500,000 
Yeovil ecccecs cove seeeeseeecers 250,000 





SOLE 


GEO. SHEPARD PAGE 





ACENT FOR WESTERN HEMISPHERE, 


6g WALL STREET, NEW YORK. 


ea: a aaratG + 
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THE UNITED — 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILADELPHIA. 





OFFICERS: 
WILLIAM W. GIBBS, President. EDWARD ©. LEE, Sec’y and Treas. 
“GEORGE PHILLER, Vice-President. ALEX. C. HUMPHREYS, Gen’! Supt. 


SAM’L T. BODINE, Gen’l Manager. WALTON CLARK, Ass’t Gen’l Supt. 








RANDAL MORGAN, Gen’! Counsel. H. H. EDGERTON, Chem. and Eng’r. 





i 


DIRECTORS: 


GEORGE PHILLER, HENRY C. GIBSON, WILLIAM G. WARDEN, 
THOMAS DOLAN, WM. T. CARTER, SAM’L T. BODINE. 





BUILDERS, LESSEES AND PURCHASERS OF 


+#CAS WORKS+« 








Orders solicited from Large Cities, Small Towns, Nills, Insthitu- 


tions, Jrom all who want more Light for Less Money. 
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NATIONAL GAS LIGHT AND FUEL COMPANY, 


218 La Salle Street, Chicago. 


No 





THE SPRINGER SYSTEMWMI 
Fuel and Tluminating Waiter Gas Works. 


People’s Gas Lt. & Coke Co..Chicago, Ill. 
Illinois Light, Heat & Power 

Se eS bekenwnsicee> Shed Chicago, Ill 
Elgin National Watch Co... Elgin, Ill. 
C. R. L. & P. R. R. Shops. . Chicago, Til. 


Decatur Gas Lt & Coke Co.. Decatur, Il. 
Niles Gas Light Co........ Niles, Mich. 
Newton Illuminating Co....Newton, Kansas, 


Wellington Light & Heat Co.. 
Chippewa Falls Gas Lt. Co.. 
Elkhart Gas L.t & Coke Co. . Elkhart, Ind. 
Madison City Gas Light Co. Madison, Wis. 
South Bend Gas Light Co..South Bend, Ind. 
Sheboygan National Gas Co.Sheboygan, Wis. 
Salina Gas Light Co....... Salina, Kansas. 
The Rathbun Co...... 
Jefferson City Gas Lt. Co . . Jefferson City, Mo. 
Mankato Gas Light Co..... Mankato, Minn. 
Lima Gas Light Co.. .....Lima, Ohio. 


Wellington, Kansas. 


Chippewa Falls, Wis. 


Deseronto, Prov. Ont. 





REFERENCES. 


Minneapolis Gas Light and 
SEEDS Scnccesscaeseue Minneapolis, Minn. 


| Bellevue Water and Fuel § Bellevue, Campbell 
| Gas Light Co. County, Ky. 


Bucyrus Gas Lt. & Fuel Co. Bucyrus, Ohio. 


Morris Ges Oo. .......0050. Morris, Ill. 
Los Angeles Gas Co ee: Los Angeles, Cal. 
San Diego Gas Fuel & Elec- 

Rs o's nwo se anwne San Diego, Cal 
Sioux Falls Gas Co......... Sioux Falls, Dak. 


Dakota Gas and Fuel Co.. .Grand Forks, Dak. 
St. Johns Mutual Gas Co...St. Johns, Mich. 
Stillwater Gas Light Co... .Stillwater, Minn. 
St. Paul Gas Light Co..... St. Paul, Minn. 
Emporia Electric and Gas 


Van Wert Gas Light Co.. .. Van Wert, Ohio. 
Lansing Gas Light Co...... Lansing, Mich. 
San Francisco Gas Lt. Co...San Francisco, Cal. 


Shelbyville Gas Light Co... Shelbyville, Ind, 
Great Falls Gas Light Co.. Great Falls, N. H. 
Belleville Gas Co........... Belleville, Ontario 
Rochester Lt. and Fuel Co. . Rochester, Minn, 
Northwestern Gas Light and 


RPI G ihn” Sua cpeeua es Evanston, Ill. 
Lincoln Gas Light Co...... Lincoln, Neb. 
Davenport Gas Light Co ... Davenport, Iowa, 
Municipal Gas Co.......... Albany, N. Y. 
Alliance Gas Light Co...... Alliance, Ohio. 
New Gas Light Co......... Janesville, Wis. 
*Chicago Gas Light & Coke 

| eA Sere Chicago, Tl. 
*Joliet Gas Co............. Joliet, Ils. 


*Superior Light & Fuel Co.Superior, Wis. 
*Kewanee Gas Light Co... Kewanee, III. 
*Standard Gas Light Co. ...New York City. 





* Building. 


GUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 





Tank ——_ _" Mason Work. 


Fifty Tanks now in operation show the sort of work done. 


W. C. WHYTE, 





- No. 15 Cortlandt Street, N. Y. City. 





GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it aon to consult 
W. C. Whyte, who for over 30 years has made a specialty of 





Address 
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CONNELLY «& CO., 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 
“TRON SPONGE.” Saves money, saves labor, and is the most efficient purifying agent ever offered as a 


substitute for lime. Now used in every State in the Union, and purifying daily over 
thirty-fiwe million cubic feet. Should be used in every gas works. Its own saving will pay for it many times over. 


AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over two hundred of them now in 

GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 

STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 

Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

EXHAUSTER, 5,4 jittle space; uses very little steam; operated by ordinary workmen; saves formation 

of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for mizing air with oil gas. No works 

too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


' CONNELLY & CO., No. 111 Broadway, New York City. 


WILBRAHAM GAS EXHAUSTER /4iV'S ENGINEERING C0, 











CONTRACTORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
To burn COKE SCREENINCS for Fuel. 
ARMINGTON & SIMS CO. ENGINES, 


Belting direct to Dynamos, without .sing Shafting. 
SEND FOR CIRCULARS. 
REFERENCES.-—-Charlestown Gas & Electric Light Cc. Charles 
town, Mass.: Schenectady Gas & Electric Light Co., Schenectady 
N. Y.: Brookline Gas Co.. Brookline, Mass. 


Practical Electric Lighting 


By A. BROMLEY HOLMES, A.M.I.C.E. 





With 87 Illustrations. Third Edition. Price, $1.00, 


Electric Light Primer. 


By CHARLES L. LEVEY. 





= A simple and comprehensive Digest of all the most importan 
facts connected with the running of the Dynamo and Electr. 
Lights, with Precautions for Safety, etc. 


WILBRAHAM BROS. Price, 50 cents. 


PHILADELPHIA, PA. A. M. CALLENDER & C0., 42 Pine St., N.Y. 








SELLING DEPARTMENT IN THE 
UNITED STATES. 


New York, 7 Cortlandt St. ; 
Boston, Hathaway Building, { Vestinghouse, 
Pittsburgh, Westinghouse bil, | Chureh, Kerr 
Chicago, 156, 158 Lake St. —— 
Philadelphia, — 608 Chestnut St. M. R. Muckle, Jr. & Co, 
St. Louis, 302, 304 Washington Av. 


Kansas City, 312 Union Avenue, ) —— 
i Co, 


Condensing or 
COMPOUND Nicr-condensing 
16 SIZES, 5 to 500 H. P. 

Not yet equaled by any form of Engine for 
. HIGH FUEL DUTY AND SIMPLICITY. 
13 Sizes in Stock. 


STANDARD 5 10 250 u. P. 


3000 in use in all parts of the Civilized World. 
6 Sizes in Stock, 
JUNIOR 5t0 50 H. P. 


An Automatic Engine cheaper than a Slide Valve. 
WeELt Buitt. ECONOMICAL RELIABLE. 


Over ‘300 Sold the First Year. 
All the above built strictly to Gauge with 
INTERCHANGEABLE PARTS, 
REPAIRS CABRIED IN STOCK. 
SEND FOR ILLUSTRATED CATALOGUES, 





Denver, 1380 Seventeenth St. 
Omaha, 1649 Capitol Avenue, F. C. Ayer. 
Pine Bluffs, Ark. Geo. M. Dilley & Sons, 
Salt Lake City, 259. Main St. ) Utah & Montana 
Butte, Mont. 1, Granite Si. Machinery Co, 








San Francisco, 2{, 23 Fremont Street, Parke & Lacy Co, 
Portland, Or. 33, 35 N. Front St. Parke & Lacy Mch. Co, 
Charlotte, N. C.36 College St.) 


Atlanta. Ga. 45, Prior St. ¢ The D. 4. Tompkins Co, 


* Dallas, Tex. Keating Imp. & Machine Co, 
Chattanooga, Tenn., ¢. B. James & Co, 


PITTSBURGH, PA.U.S.A. 


a 
oer 
= 
—_ 
= 
_ 


TheWestinghouseMachineCo 
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CHAPMAN VALVE MANUFACTURING CO., - see CO, 


MANUFACTURERS OF 


Valves abd Gales for Gas, Ammonia, Water, Ete, 


Also, Cate Fire Hydrants With and Without Independent 2 
Nozzle Valve. All Work Cuaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 



























Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER, 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON. Supt., 33 & 35 Liberty St., N. ¥. 


OFFICE AND WORKS, 


| 938 to 954 Hiver Street and 67 to 83 Vail Av., 
THOY, N.Y. 






Hydraulic Main Dip Regulators, also 














48 in., outside and inside Screws. Indica- 
tor, etc., for Gas, Water, Steam, and Oil. 


Vaives.—Double and Single Gate, $ in. to 
Send for Circulars. 





Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants. 






























an _ John McLean 
GAS 
VALVES. 


298 Monroe Street, N, ¥. 











Of Every Description 





2 NEEDED BY GAS WORKS. 





SEND FOR CIRCULAR AND PRICE List TO 


_ CEO R C E A. M ; L LS, SPECIAL TRAYS FOR IRON SPONGE OR OXIDE OF IRON. 


No. 20 East Barre St., Baltimore, Md. HURCH’'S T i Y. 


Reversia.e-Stroncest-Most Duraaie-Most Easicy REPainen. 


























VAN DUZEN 


CAS ENCINE The Management of Small 
"pone Gas Works. 


\No Extra WATER RENT 









{7 or INSURANCE. 








DURABLE, RELIABLE, 

SAFE and ECONOMICAL. as 
Send for description and prices. Frice, $1. 306-310 ELEVENTH AVENUE. NEW YORK 
Van Duzen Gas Engine C0. Orders to be sent to A. MI, CALLENDER & CO., WE ALSO MAKE THE CHEAPEST AND STRONGEST 


v— 49 E. 2nd St.. CINCINNATI. oO 4 REVERSIBLE BOLTED TRAYS IN THE MARKET, - 
2 PINE STREET, NEW YORK. 
J. A. MacKinnon Machine Co., Agts., 22 Warren St., N.Y. 








THE CLERK GAS ENGINE Cco.,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. 8. LEWIS JONES, Asst. Sec. A. J. DOTY, Supt. 








The utility and convenience of the Gas Engine being no longer an oj en question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the lcast money (both in first cost and expense of running) of :ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1855, and heretofore published in these columns. These engines are esp vially adapted for continuous 
running under heavy londs, and we can refer to Engines which have run 22 hours a day (01 months at a time 





Made in Sizes of 5 10 15, 20. and 25 Horse Power. All Engines Guaranteed for One Year. 
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GAS STOVES. _. GAS METERS. | GAS STOVES. 


THE AMERICAN METER CoO., 


MANUFACTURERS OF 

a GAS METERS, 
[er | Station Meters, 
METER PROVERS, PHOTOMETERS, 


me: PRESSURE GAUGES OF ALL KINDS, 


AND 





















Standard 3 Diaphragm Dry Meter. Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases. 


GAS STOVES FOR HEATING AND COOKING © 


Sole Agents in the United States for 


Verity’s Patent Gas Fires. 














BACK OF GRATE. 














Circulars and Price Lists on Application. 











MANUFACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 





AGENOTIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street. San Francisco, Cal 
No. 810 North Second Street, St. Louis, Mo. 





CAS STOVE SHOW ROOMS, No 242 Sixth Avenue, New York City. 
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__ RETORTS AND FIRE BRICK. 


CORNER OF 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


C. E.GREGORY. 















BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Hetorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 


Office, SS Van Dyke St., Brooklyn, N. Y. 


C. E. GAUTIER. 





RETORTS AND FIRE BRICK. 


J. H. CAUTIER & CO., LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


GREENE AND ESSEX STREETS, Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 


Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 








RETORTS AND FIRE BRICK. 











MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 








CLAY GAS RETORTS 


AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue O., N. Y. 











ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 


| 
AND EVERYTHING IN THE FIRE CLAY LINE. | 















Works, 
LOCEPORT STATION, PA. 


—-ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Successor to WiGLGTIAM GARDNER & Son. 


Fire Glay Goods for Gas Works. 


CHAS. H. SPRAGUL & SON, No. 70 KILBY STREET, BOSTON, MASS., Agents for the New England States. 


Office, Rooms 19 & 20, Lewis Block, 
PITTSBURGH, PA, P. 0. Box 373. 








2 & 4 Stone St., 


Clay Gas Retoris 








EMIL LENZ. 


pa Fire Brick, Blocks, and ‘Tiles. 


MUNICH REGENERATIVE AND HALF-REGENERATIVE BENCHES. 


Portiand Cement, Fire Cement, Retort Enamel, Retort ten no ae. etc., etc. Correspondence Respectfully Solicited. 


New York City. F 





















es CHICAGO ss dine? 
Retort and Fire Brick 0., 


Fire Clay Goods of all Kinds, 


AND BEST QUALITY ONLY. 
Regenerative Furnaces & Water Gas Goods. 
45'h St., Clark to La Salle, Chicago. 





5 p 
GEROULD'S IMPROVED RETORT CEMENT. 
4 Cement for patching retoris, putting on mouthpieces, and 
making up all bench-work joints. This Cement is mixed ready 


or use. Economic and thorough in its work. Fully warranted 


o stick. For recommendations and price list address 


C.L. GEBROUVULD & CO., 
5 & 7 Skiliman St., Brooklyn, N. Y. 


Western Agent, H. T. GEROULD, Mendota, Dl. | 





-Parker-Russell 


THOS. SMITH, Prest. 


BALTIMORE 


AUGUST LAMBLA, Vice-Prest. & Supt. 


Mining and Mfg. Co., RETORT & FIRE BRICK CO. 


City Office: American Central Building, 


PROPRIETORS OF THE 


- OAKHILL GAS RETORT & FIRE BRICK W'KS 





Our immense establishment is now employed almost entirely in 
the manufacture of materials for 


GAS COMPANIES. 


We have studied and perfected three important points. Our re- 
torts are made to stand changes of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We furnish and build Half-Depth or Full 
REGENERATOR FURNACES 
of different kinds and most approved styles. 


Oorrespondence solicited. 


Broadway & Locust, St. Louis, Mo, | 





| 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles, 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim. 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
12x12x2 and 10x10x2. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Agents the New England States, 
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RY A ¢ Ol, PRED. PRHDHL, 


RETORT WORKS Pootion and Hutigment of Gas Works 


Clay Gas Ketorts, SOLE PROPRIETOR OF THE 
BENCH SETTINGS, FELOENNE PATENTS 


Fire Brick, Tiles, Etc. 
FOR NORTH AMERICA. 


FLEMMING’S 


GeneratorGas Furnace REGENERATIVE FURNACES. 


(900 Retorts are now fired in America by the Kloenne-Bredel System.) 








SELE-SHALING MOUTHPIECES. 
(Over 800 Now in Use.) 


Standard Condensers. Washer-Scrubbers. 
TAR WASHERS FOR WATER GAS PLANTS. 


(In use in the works of the Chicago Gas Lt. Co.) 


GASHOoLDEFRS. 


Bredel’s Automatic Gas Governor. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J.; Mr 
E. G. Cowdery, Milwaukee, Wis. and Mr. Theo. Forstall, Chicago, Ils. 
For further infomation, address 


J. H. GAUTIER & CO., - Jersey City, N. J; Mo. 208 East Seventeenth Street, N. Y. City. 


Address as above, or D. D. FLEMMING, Jersey City, N. J. 














THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


_ SMITH & a MF6. CO., 


o. 245 Broadway, = = = = New York City. 


WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 


‘We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 
Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenner Self-Sealing Retort Door. _ entire satisfaction.” 


1889 DIRECTORY 1889 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 


Price, ” ° ” = = - $3.00. 
Orders may be sent to 


A. MiCALLENDER & CO., No. 42 Pine Street, N. Y. City. 
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GAS AND WATER PIPES. 





GAS ‘AND WATER PIPES. 





ENGINEERS, 





SAM’L R. SHIPLEY, Pres. 
HENRY‘B. CHEW, Tre 


Rost 


JAS. P. 
WM. SEXTON, Supt. 


MICHELLON, Sec. 


TER IRON 


\OUCESTER CITY, Wy 









8 ae 


Cast [rou cas Wale Pigs St vals, Fin Hyiaats Gasholders. &¢. 


Office, Rooms 61 and 63 Bullitt Building, 131 S. 4th St., Phila., Pa. 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 








Works at Phillipsburgh. N. J. 


New York Office, 160 Broadway. 


Y CAST IRON WATER AND GAS PIPE. 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 








DENNIS LONG & COM PANY, 


A iad LOUISVILLE, KY., 





Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS |= 


OF ALI SIZES. 
Kine’s Treatise on Coal Cas. 


A stan ard text-book for the Engineers and Managers of Gas Works, and for all who are concerned 
or take an interest in the manufacture and distribution of Coal Gas, and in the utilization of the 
Secondary Products resulting thereform ; treating also of the Gas Engine, and of Gas Cooking and 
Heating Appliances. 














In 8 Vols. Price per Voi., $10. Sold either by Volume or in Sets. 


AM. CALLLENDER & CO., 42 Pine St., N. Y. 








P. D. WANNER, Chairman. 


A. H. MELLERT, Mangr. of Wk 
R. B. KINSEY, Secretary. 


F. A. KNOpP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd., 


Reading, Fa. 





Specials—Flange Pipe, Valves and Hydrants 


Lamp Posts, Retorts, etc. 
General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N- .Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 











GENERAL FOUNDERS AND MACHINISTS, 
Columbus, 


M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 




















JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 


WM. MOONE YT 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 
CAPACITY. 


Plans and Specifications Furnished. 
WM. GARDNER, 


Cas Engineer, 


Lewis Block, Room 20, Pittshurgh, Pa. 


Those who intend to make alterations in existing gas plants, or 
who contemplate the erection of new works, will find it to their 
interest to open correspondence with the above. Plans mad 
and estimates furnished, 
































Nov. 4, 1889 American Gas Light Journal. 673 


BARTLETT, HAYWARD & CO. 


SITIO C@ILILID IPI LLL REXXE KN 
OO A tes — OOBAKK ON ; 











frig Donble, & Single-Lin PURIFIERS. 
GASHOLDERS. CONDENSERS 
[ron Holder Tanks. Scrubbers, 
ROOF FRAMES BENCH CASTINGS 
Cirders. OL STORAGE TANKS, 
BEAMS. Boilers. 





The Wilkinson "Water € Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


HAZEL TON BOILERS. 
Gas Works Designed and Constructed. 


Pascal Iron Works, «s™zus"*° Delaware Iron Works. 


MORRIS, TASKER «& CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water & Sugar Works 


Be NeeeEE! NOURUN Weer 
SES Vy ee ames NN 


cy | wal me ity 








Bench Castings. Iron Roofs. 


a 





Condensers. Street Stops, 
Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 
Hyd. Carriages. Water & Oil 
Iron Floors, =™ — - 3 =< —— = — Tanks, all Sizes. 


Single, Double, and Triple-Lift Cas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 
Plans, Specifications and Estimates for all kinds of Machinery furnished on application. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 


MILLVILLE, N. J. 
vue {ramt™ R, D, WOOD & GO., o= (Sass 
CAMDEN, - 


GAST-IRON PIPE 1% to 72 inches in Diameter. 





























Water Machinery and Gas Apparatus. HEAVY CASTINGS. 
HOLDERS, PURIFIERS, FLOORS AND ROOFS, 


LAMP POSTS, CONDENSERS, FLANGED PIPE, 
VALVES, BENCH WORK, FIRE HYDRANTS, 
METER CASES. 


Estimates and Specifications for 
FACS Pa NEW WORKS or EXTENSIONS »ff 
ee & or ALTERATIONS of OLD ONES. | 
















| HENRY PRATT ck& CO., 
Pians and eonnstarsachellagagy Office and Works 





wues'ce” PRATT & RYAN WATER GAS GENERATORS, | 137 
New Works or Arranged to Use Either Crude Oil or Naphtha. So Halsted St 


for the 
Alteration of 
Old Works. 





‘Gndenses, Scrubbers, Purifiers, and all Apparatus for Coal or Water Gas. | ciieaco, 1. 


IRON ROOFS, BOILERS, TANKS, ETC. ane 
Orders and Cox-respon dence Solicited. 











KERR MURRAY MANUFACTURING CO, 


ENGINEERS AND CONTRACTORS FOR THE CONSTRUCTION OF 


GAS WORKS APPARATUS. 


Iron Roofs, Gutters, Retort House Floors, Bench Castings, Regenerator 
Furnace Castings, Rotary and Steam Jet Exhausters, Annular and 
Multitubular Condensers, Coil Pipe Condensers, Hot Tar 
Scrubbers, Tower & Rotary Washers, Purifiers, Center 
Seals, Patent Four-Way Valve Combination. . 

Hydraulic Lifts for Purifier Covers, Ash and Southern Pine Reversible Trays, Meter 
Bye-Passes, Hub and Flange Stop Valves, Lamp Posts, Wrought Iron Oil and 
Water Tanks, Coal Charging Wagons, Coke Dumping Barrows, Retort House 


Tools, Steam Engines and Boilers, Combination Pressure Gauges. 


Single-Lift and Telescopic Gasholders. 


STREET MAIN SPECIALS. 
Plans, Specifications and Estimates for New or Rebuilding of Old Works furnished on application. Address all communications to 


KERR MURRAY MANUFACTURING COMPANY, - FORT WAYNE, IND. 


A. TD. CRESSIADR, General Manager. 
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' GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 


JAMES R. FLOYD & SONS, CONTINENTAL IRON WORKS. 


(SUCCESSORS TO HERRING & FLOYD) THOS. F. ROWLAND, Prest. WARREN E. HILL and CHAS. H. CORBETT, V-Prests. | THOS. F. ROWLAND, JR., Sec. & Tr 
Oregon Iron Works, P. 0. Station G., BROOKLYN, N. Y. 
W. 20th & 2lst. Sts., bet. 10th & llth Avs., ENGINEERS AND MANUFACTURERS OF 
NEW YORK CITY. Cas Holders 


-Engineers and Contract CONDENSERS, SCRUBBERS, VALVES, 
ee ae te PURIFIERS, SELF-SEALING RETORT LIDS 


CONSTRUCTION OF Hydraulic Mains, 


And ali other articles connected with the man- 


GAS WORKS = 7 $23 ufacture and distribution of Gas. 
oa semen ta sesame 
& 


MANUFACTURERS OF | H. RANSHAW, Prest. & Mangr. WM. STACEY, Vice-Prest. TT. H. BIRCH, Asst. Mangr. R. J. TARVIN, Sec, & Treas. 


All Kinds of Castings and STACEY MEG. Co., 
General Tronwork MANUFACTURERS OF 


cas apranarus. silgle and Telescopic Gasholders, 


Bench Castings, Regenerative and Half IRON ROOFS. BRIDGES. LAMP POSTS 
Regenerative Furnace Castings. ’ ’ ) 


Condensers, Scrubbers, Purifier:s, Water and Oil Tanks, Coal Elevator Cars, 
Street Drips and Connections, 


Valves, COKE CRUSHERS, BENCH CASTINGS, 


Hydraulic Hoisting Purifier Carriage, And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works, 
Self-Sealing Retort Lids, Improved Rolling Mill Machinery and Heavy Castings a Specialty. 
Valve Stand and Indicator, 


























~ Foundry : Wrought Iron Works: 
Seller’s Cement. | 83, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 
Plans, Specifications, and Estimates furnished for Construction - - 
of New or Alteration of Old Works. Cinc innati, Onio. 




















Banton Foundry C0, lM DEHILY & FOWLER, |f0f. 


Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


FOUNDERS AND MAC ily 











CHICAGO, ILL. BUILDERS OF 
Gas Works Apparatus, GASHOLDERS, 
- PURIFIERS, CONDENSERS, Single and Telescopic. 
ELfolders Built 1884 to 188s, Inclusive: 
Bench W ork, | | Newport, BI Long Island City, N.Y. Port Chester,N.Y. Malden, Mass. West Chester, Pa. (2d 
Allegh on. F Pa: @.) York, Pa "i salet Becoetie, 5 ws cua = oon 0 rt y 
eny, Pa. ork, Pa. Salem, N. J. Norwic ‘oon. acony, Pa. (two) 
SPECIALS, LAMP POSTS —_ Ga. (24.) Chester, Pa. Omaha, Neb. (2d) Seattle, W. T. Mount Vernon, N. Y. 
3 N.Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d) San Diego, Cal. Binghamton, N. Y. 
Song, Cc RR UW B B BH FR. Lynchburg, Va. (2d.) Statea Island. . ae par a Rock, Ark. Northern Gas Lt. Co., of Concord, N. H. 
kd g Saylesville, R. I. Saugerties, vington, N. Y. New York, N. Y Dover, Del. (2d) 
I R f pry ie x. 3 = .. (a. mason Py Mass. La a Ag E wane ae ™ 
ic City, N. J. nooga, Tenn Villimantic, Conn New London, Conn. (2d) 
ron = oors and Floors. Au Ga. <a \ oe (3d.) Woodstocis, Ont. Montclair, N. J. West Chester, N. Y. 
Waltham, Mass. (2) Omaha, Neb. Malden, Mass. Attleboro, Mass. Bay Shore, L. I. 
Plans and Estimates furnished for new works or extensions of Mahanoy City, Pa. Fort Plain, N. Y. Staten Island, ‘| Y. (2d) Santa Cruz, Cal. Washington, D. C. 
old works. New Castle, Pa. Brunswick, Ga. Woodstock, Ont Erie, Pa. (2d) 
SMITH & SAYRE MFG. COMPANY, 


G. G. PORTER, Prest. 245 Broadway, N. » Ss CHAS. W. ISBELL, Sec’y. 


Machinery & Apparatus for Gas Warks 


Drawings, Plans, and Estimates Furnished for the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, A te 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Castings, etc. Purifying A Zia 
Boxes and “Standard” Scrubbers, Isbell’s Patent Self-Sealing Retort Doors, 
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GAS COALS. CANNEL COALS, 


mwoprms EESECESL INS & CO. 9 «saves 
228 & 229 Produce H=xchange, New YorE. 


Cable Address, ‘‘PERKINS, NEW YORE.”’ Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


EON. W. LL. SCOTT, Prest. M. HE. TAYLOR, Vice-Prest. 


GAS ENRICHERS. 








This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


FoiInTts OF SHIPrMiainT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 





Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BENTOUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY- 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi- 
tute for OLL OR NAPHTHA. ONE GROSS TON will produce 


mn oe eee ee a o| 750,000 Candle Feet of Gas, and 26 Bushels 
"4! ©) of merchantable Coke weighing 900 Pounds 


or 15,000 se “cc 50 ae “es 


This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
m parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon application to above address. 


JAMES & WILLIAM WOOD, The Standard Oil Company, 


REFINERS OF 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES. 


Ne. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. ALSO MANUFACTURERS OF 


Proprietors of the BATHVILLE COLLIERIES (which produce the |“ SPeolal Grade of Naptha for 


Gas Compani 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and ron damon means 
other Collieries. This Firm offer Cc COAL CAS. 


Correspondence solicited. 


ST AND ARD cS ANNELS, No. 43 Euclid Avenue, Cleveland, Ohio. 


Unequaled as Gas Enrichers. ‘To Gas Companies. 
Also, WEST FAIRMONT CAS COAL, of W. Va. | “eee ere 


* . ° : : . Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
Analyses, prices, and all further information furnished on application to mda ROVING Apranatoe. 


Agency for U.S, Room 93, Nos. 2 & 4Stone St, N.Y. City.| << *: Gurnom=un, 


l 248 N Sth Street, Phila, Pa. 
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COKE CRUSHERS. 





GAS COALS. 





Newburgh Orrel Coal and Coke Co. 


MINERS AND SHIPPERS OF 


STEAM, SMITHING, AND GAS COALS, 
Foundry and Crushed Coke. 
Home Office, 33 §. Gay Street, Baltimore, Md. 


CHAS. MACKALL, Cen. Mangr. 
CHAS. W. EAYS, Agent, No. 1 Broadway, N. Y. 
Shipping Wharves, Locust Point, Baltimore. 


The Despard Gas Goal Co. 


MINERS AND SHIPPERS OF 


DESPARD GAS COAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 225 E. German 8t., “ 6s 


ROUSSEL & HICKS, same | BANGS & 
71 Broadway, N. Y >} AGENTS. i pata i 























Cllr’ Aastatle Cote Crusher 


SIMPLE, STRONG, AND DURABLE. 


0. M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind. 


Correspondence Solicited. 








King’s Treatise on Coal Gas, 


The most complete work on Coal Gas ever published. 


Three Vols. Bound, $30. 





‘TEE 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened & Prepared for Gas Purposes, 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River. Pier No. 1 (Lower Side), South Amboy, N. J. 


nn 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City. 


FRANCIS H. JACKSON, Prest. EDMUND H. MCCULLOUGH, V.-Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 





























POINTS OF SHoBIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas. 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 








WW IW. 


IN'o. 


S2 Pine Street, 


HEN EY W HITE, 


~«- =— Bev Zoek Cita. 


ENGINEER AND CONTRACTOR FOR THE 


Erection and Extension of Gas, Water, and Electric Light Works. 


SOLE REPRESENTATIVE OF THE 


McILHENNY REGENERATOR FURNACE PATENTS 


And the Martin Water Gas Process. 
Edison Incandescent and American Arc Electric Light Plants Installed. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited, 





Plans and Estimates Furnished. 
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GAS METERS. GAS METERS. GAS METERS. 





INTERNATIONAL--1876--EXHIBITION. 





The,U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN @ CoO., 
Twelfth and Brown Streets Philadelphia Pa. No. 52 Dey Street, N.Y. City, and No. 75 North Clinton Street, Chicago, Ill. 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDIOATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem. Director General President 


NALS AN TS, TORTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


__ Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Bry Gas Meters. Pressure and Vacuum Gauges. 


pent fecltides for manufacturing. METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


is enabled io furnish reliable work 


and answer orders promptly. Patent Cluster Lanterns for Street Illumination. 


pearl see, SOHN HILLEN’S BROOKLYN GAS METER WORKS. *3'™ 


MANUFACTURER OF 


IMPROVED GAS METERS 


REPAIRING OF METERS (of all makers) a specialty. All defective working parts are replaced without extra 
charge. A guarantee is given with all work sent from this shop. Write for Price List. 























SCIENTIFIC BooxKs. 





We are prepared to furnish to Gas Managers, and others interested in the topics treated of, the following 
books, at prices named : 


KING’S TREATISE ON THE MANUFACTURE OF COAL | GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, | DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 


GAS. Three vols.; $10 per vol. PLANT, AND MACHINERY. $8. by GEO. LUNGE. New Edition. $12.50. 
GAS MANUFACTURE, by WILLIAM RICHARDS. with COAL; ITS HISTORY AND USE. by Pror. THORPE. $3.50. A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 
numerous Engravings and Plates, in Cloth ng "giz. THE GAS WORKS OF LONDON, by CoLBURN. 60 cents. _ +e OALS AND CANNELS, by D. A. GRAHAM 
TECHNICAL GAS ANALYSIS. $2.80. THE GAS FITTER’S GUIDE, Showing the Principles and Prac- GAS COMPANIES DIRECTORY. $3. 
GAS CONSUMER’S GUIDE. $1. = Lighting with Coal Gas, by JOHN ELDREDGE. 40 Gas VERSUS ELECTRIC LIGHT. 50 cents. 
J GAS NG. 40 cents. a THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
A GUISE 7) Gs —— — ’ GAS WORKS, AND MANUFACTURING COAL GAS, HUGHES. ENT’S HANDBOOK, by WM. MOoNEY. $3. 
GAS ——— 7 i AND GAS METER TESTING, by F. W. $2.20 GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Mantis. 0 THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. Paper. 20 cents. 
GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; BUMPHREYS. $1. ILLUMINATING AND HEATING GAS, by W. Burns. $1.50, 
18mo., Sewed. 20 cents. MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, TESTING PIPES AND PIPE JOINTS, by M. M. PATERSON. 
A PRACTICAL TREATISE ON GAS AND VENTILATION 40 cents. 8) cents. 
with Special Relation to sieatnating, Heating, and Cooking HOW TO MANAGE GAS, by F. WILMENS. Paper. 20¢ents. DESIGNING WROUGHT AND CAST IRON WORK, by H ~ 
Gas, by E. E. PERKINS. $1.2 THE DOMESTIC USES OF COAL GAS, AS APPLIED TO ADAMS. Paper. ‘hree parts, 60 cents each. 
PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- LIGHTING, by W. Suaa. $1.40. NOTES IN MECHANICAL ENGINEERING, by H. ADAMS. $). 
ond edition. $5. DIGEST OF GAS LAW. $5. STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office. money order. 


A. M. CALLENDER & CO., 42 Pine Street, New York. 
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GAS METERS. GAS METERS. 





GAS METERS. 





GEO. J. MCGOURKEY, Prest. WM. H. McFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: GSAS STOVES. Agencies: 


_— ‘ » einen 177 Elm Street, Cincinnati. 

| St.. N. ¥, | SUGGS “STANDARD” ARGAND BURNERS, | 177 Elm Street; Cimeinnatic 

ps bepeicesty ‘ aie SUGG’S ILLUMINATING POWER METER, __| to North second Street, St. Lowin. 
re s., a. 


Wet Meters, with Lizar’s “‘Invariable Measuring”? Drum. | 222 Sutter Street, San Francisco. 





HELME é& MceciLHENN yy, 


(Established 1848.) 


GAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 








Pon 





WM WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICK, Vice-Prest. 8. L. JONES, Sec. S. V. MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER C6O,, 


Successors to WW. WW. GOoonvDw in c& Co. 


1012, 1014 and 1016 Filbert St., Phila., Pa. 142 Chambers St., New York City. 16 Dearborn, St., Chicago, Ills. 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


Station Meters (square, cylinarical, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus esmplete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


Coodwin’s Improved Lowe’s Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 
Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed first-class in overy particular. Orders filled promptly. 
G. B. EDWARDS, Manager, New York. S. S. STRATTON, Manager, Chicago. 


D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St., Albany, N.Y. 34& 36 West Monroe St., Chicago, IIl. 
STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETO 
Also STAR GAS STOVES, RANGES, and HEATING STOVES. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (32 years) and personal supervision of every detail, we 
feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from car establishment will bear the State Inspector’s 
Baner, and will be fully warranted by us. Our Auaual and Calendar will be sent to Gas Companies upon application. 
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Gas into Electricity 








OTTO GAS ENGINES. 


Gas Companies are given by pom Otto Gas Engine superior means 
for Production of Power and Electric Light. 








In Theory the Otto Gas Engine realizes 18 per cent. actual work out of number of heat units in fuel 
consumed, while the ordinary steam plants reach but 12 per cent. Im Practice a comparison of cost in dollars 
and cents between gas and steam power stands as follows (the figure. >clow being taken from actual experience) : 


50-H.P. STEAM ENCINE AND BOILER, Running a Plant of | 50-H.P. OTTO CAS ENCINE, Running a Plant of Fifty 2000- 


Fifty 2000-C.P. Arc Lamps {2 Hours. C.P. Arc Lamps !2 Hours. 
4,500 lbs. Indiana nut and slack, at $1.30 per ton........... .... $293 | 9,200 cu. ft. gas, at 42 cts. per M. (for cost of gas see items below).. $3 86 
Engineer, one night, at $50 per month ....................2000-- 1 67 Engineer not needed; engine is in care of Electrician or Supt...... re 
Trimmer, one day, at $40 per month......................224,-- 1 33 | Trimmer, one day, at $40 per month................... cee eees 1 33 
Superintendent or Electrician, one day, at $50 per month......... 1 66 | Superintendent or electrician, one day, at $50 per month.......... 1 66 
ee ere 05 | Waste, etc., one day, at $20 per-year .............c cc cece eee ceee 05 
Water rent, one day, at $40 per year ............ cc cece cece eens 11 Water rent dispensed with (cooling water used over and over)..... 
Wheeling coal and removing ashes, at $4 per week Lect ibhbepaaeen 58 | Handling of coal included in cost of gas..............0. cece eeees Rese 
100 pairs carbons, at $18.50 per 1000..........................42. 1 85 | 100 pairs carbons, at $18.50 per 1,000.... 0 ............. eee eee 1 8 
Oue pint cylinder oil, at 60 cents per gallon...................... 07 One pint cylinder oil, at 60 cents per gallon.... ..........-...... 07 
One quart engine and dynamo oil, at 50 cents per gallon.......... 13 | One quart engine and dynamo oil, at 50 cents per gallon.,......... 13 
2 ee a nS ee $10 38 BE ism inch INA Ss sth si nda pains 06.00. 50.s tens $8 95 


Expenses of depreciation, repairs, and interest omitted, being considered the same in both cases—though depreciation and repairs are much higher 
with steam on account of boiler and its appurtenances. Cost of gas in the holder we estimate for most of the Middle and Western States as follows : 
Coal, 30 cts.; labor, 20 cts.; purification, 2 cts.; total, 52 cts. Less coke, 7 cts., aud tar, 3 cts.; leaving vet cost of gas 42 cts. The items of Superinten- 
dence and repairs, being paid for by the gas sold to consumers, eed nct be charged on extra output fur gas engine consumption. Where the cost of gas 
is higher than here figured, coal for steam use will be found proportionally higher, and final figures of comparison show same amount of saving. 


Excess in Cost of Steam over Gas Power is thus $1.43, or nearly 16 per cent, 


Coal for getting up steam and banking fires is not included in above figures, and should be added, thus increasing rate of economy of gas power 
beyond that shown by our figures. 


Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
their example, to abandon Steam for Gas Power, and, by establishing special rates, make 


Gas Power the Leading Power of To-Day, 
AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 





“Otto Gas Engine Works,” 


SCHLEICHER, SCHUM™M & CO., 
151 Monroe St. (Kent Building), Chicago. 33d and Walnut Sts., Phila. 


NEW YORK AGENCY, 18 VESEY STREET. 








